*DiiET SOUND GLEAN
®b Spectrum Glass ¢ 2 ACENC)

January 13, 2004

John Schantz

Inspector

Puget Sound Clean Air Agency
110 Union Street

Suite 500

Seattle, WA 98101-2038

Subject: Recent Source Test Report

Dear Mr. Schantz,

We have completed all of the requirements of the Notice of Violation Number 3-000187.
In this, we were required to perform a source test on Furnace 2 and Furnace 4. '

| am sending the report on this Performance Test as requested. This report includes
tests on Furnace #2 and Furnace #4. We followed the source test plan submitted and
approved by you prior to testing. The results show that we are well within the allowable
limits of the Order of Approval number 6497. We aiso showed that we were within the
limits of 40CFR Subpart CC. We believe this satisfies the corrective action order
described in the Notice of Violation.

Thank-You for your guidance and assistance in helping us get this done. Please advise
if you have any questions or comments.

Best Regards,

l%ézog, /7//%(;/,
LaW@itseu

Glass Technologist
Spectrum Glass Company

Cc:  Fred Austin
Shorty Seel
Sherry Van Mondfrans
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Introduction

SECTION 1
INTRODUCTION

Spectrum Glass Company operates a glass manufacturing facility in Woodinville,
Washington. Spectrum Glass Company (Spectrum Glass) contracted TRC
Environmental Corporation (TRC) in Woodinville, Washington to quantify particulate
matter and opacity emissions at the #2 and #4 glass melting furnace stacks on November
24, 2003. The furnaces were tested while operating at their normal production rates
using electrical power and natural gas to melt and refine glass. The production rates
during these emission tests were approximately 1,050 and 950 kilograms per hour (kg/hr)
for Furnaces #2 and #4, respectively. These emissions tests were performed to
demonstrate compliance with the requirements of the Puget Sound Clean Air Agency
(PSCAA).

All testing procedures were conducted in accordance with the guidelines published in the
July 2001 edition of the US Environmental Protection Agency (EPA) document Title 40,
Code of Federal Regulations, Part 60 (40CFR60), Appendix A, Methods 3A, 5, 9 and 22.
Method 3A(modified) was performed to quantify Oxygen and Carbon Dioxide emissions
for use in molecular weight calculations. Triplicate sixty (60) minute Method 5 tests were
performed on each baghouse stack. Method 5 was performed to quantify particulate
matter emissions.  During daylight hours, Method 9 was performed to observe visible
emissions (opacity). A total of eighteen (18) minutes of opacity readings was collected (6
minutes for each emissions test). During nighttime hours Method 22 was performed to
observe visible emissions. A total of six (6) minutes of continuous opacity readings was
collected for each emissions test. No visible emissions were observed during

performance of Method 22.

The test program is summarized in Table 1.0.
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Table 1.0
Source Test Parameters and Methodology

Source(s)

Test Parameters

Test Methodoloay

#2 & #4 Glass Melting
Furnace Baghouse
Stacks

#2 & #4 Baghouse
Stacks (18 mins.
Each)

#2 Baghouse only

Three (3) 60-minute
tests for particulate
matter

18 minutes of 15-
second opacity
readings

OR

6 minutes of
continuous
observation for
opacity

EPA Method 3A(modified)
EPA Method &

EFPA Method 9

EPA Method 22

The source description, test procedures and quality assurance activities are described in

the subsequent sections. All supporting field data, analytical reports, calibration records,

and project participants are provided in appendices.
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SECTION 2
SUMMARY OF TEST RESULTS

The test crew utilized the following EPA 40 CFER 60, Appendix A Reference Methods:

» Method 3A Determination of Oxygen and Carbon Dioxide In Emissions from Stationary
Sources {modified)

o Method 5 Determination of Particulate Matter Emissions from Stationary Sources

o« Method 9 Visual Determination of the Opacity of Emissions From Stationary Sources

e Method 22 Visual Determination of the Fugitive Emissions From Material Sources and

Smoke Emissions From Flares

Particulate matter emission concentration results are reported in grains per dry standard
cubic meter (gr/dscf). Particulate matter emission rates results for are reported in pounds
per hour (Ib/hr} and grams per kilograms (g/kg) of flat glass produced. Opacity emissions

are reported in percent (%).

For this test program, particulate matter emission results were not blank-corrected.
Section 60.296 of Subpart CC in 40CFR60 allows for a zero production correction of 454
g/hr for flat glass. When this factor is subtracted from the measured particulate matter

emissions, the results are then reported as zero.

A summary of the test results as compared to the emissions limits as specified by PSCAA
and 40CFR60, Subpart CC is provided in Table 2.0.



Section 2
Summary Of Test Results

Table 2.0
Summary of Average Results and Permit Limits

#2 & #4 Glass Melting Furnace Stacks

November 24, 2003

Spectrum Glass Company
Woodinville, Washington

Eaission Averaqge P&r"r:::t
Test Identification Pollutant Unit Run 1 Run2 | Run 3
gridscf 0.003 0.006 0.004 0.004 0.010
Panr:;:’elfte Ib/hr 0.134 0.286 0.212 0.210 £
glkg 0.058 0.124 0.092 0.091 =
FL'J“R;:::;ES#Z alkg 0.0 0.0 0.0 0.0 0.225'
Volume of Mini p
Gas dscf 56.756 | 41.924 | 41.302 46.601 ;’5’;":2;;’
Collected i
Method 22 Visibla % 0 0 0 0 0
Emissions
gridscf 0.004 0.004 0.006 0.005 0.010
Particulate
Matter Ib/hr 0.164 0.158 0.226 0.182 v
a/kg 0.078 0.076 0.108 0.087 -
Fl‘;nZ':::dEs#‘l g/kg 0.0 0.0 0.0 0.0 0.225'
Volume of i "
Gas dscf 38.711 37.103 | 36.510 37.441 M_?Z";gsmcf
Collected v
Method 9 Opacity % 0 0 0 0 0

'Reported results reflect use of zero correction factor (454 g/hr subtracted from measured particulate matter)
per Section 60.296 of 40CFR60, Subpart CC
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SECTION 3
SOURCE PROCESS DESCRIPTION

Spectrum Glass Company operates two (2) glass melting furnaces fitted with
baghouses for emission control devices (ECDs). Refer to Table 3.0 for process data

recorded by the plant personnel during the emissions tests.

Table 3.0 Process Parameters

Parameter Unit Run 1 Run 2 Run 3 - Average
FURNACE #2 pounds glass 2,573 2,496 2,611 2,560
Process Rate
Baghouse Pressure Drop inches 4.9 4.9 4.9 4.9
‘Baghouse Inlet Temp *E 252 252 252 252
Natural Gas Used ft* natural gas 2,393.91 2,231.45 2,393.60 2339.65
FURNACE #4 pounds glass 2,199 2,164 2,199 2187
Process Rate
Baghouse Pressure Drop inches 5.5 5.5 5.5 5.5
Baghouse Inlet Temp *F 349 349 349 349
Natural Gas Used ft* natural gas 2,561.58 2,231.45 2,393.60 2395.54
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SECTION 4
SAMPLING AND ANALYTICAL PROCEDURES

All sampling and analytical procedures used in this test program were based on
procedures published by the Environmental Protection Agency. These sampling and
analytical procedures are contained in 40 CFR 60, Appendix A published by EPA.

Copies of these methods are available from the EPA EMTIC electronic bulletin board or
the Code of Federal Regulations.

41 OVERVIEW
This section describes the procedures that TRC followed during the field-sampling

program. Throughout the program TRC followed 40 CFR Part 60, Appendix A test
methods.

The remainder of this section is divided into several subsections: Field Program

Description, Pre-sampling Activities and Onsite Sampling Activities.

4.2 FIELD PROGRAM DESCRIPTION

TRC personnel conducted the field sampling and the following test methods from 40
CFR, Part 60, Appendix A were used:

e Method 3A Determination of Oxygen and Carbon Dioxide In Emissions from Stationary
Sources (modified)
Method 5 Determination of Particulate Matter Emissions from Stationary Sources
Method 9 Visual Determination of the Opacity of Emissions From Stationary Sources
s Method 22 Visual Determination of the Fugitive Emissions From Material Sources and

Smoke Emissions From Flares

4.3 TESTING METHODOLOGY

4.3.1 Traverse Point Location (EPA Method 1)

EPA Method 1 is performed as referenced by EPA Method 5. The procedures specified
by EPA Method 1, "Sample and Velocity Traverses for Stationary Sources", were followed

to determine the number and location of traverse points to be used for the stratification
6
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testing and velocity traverses. The number of straight run stack diameters (equivalent
diameters) upstream and downstream from the sample ports were used to determine the
minimum number of traverse points required. Parallel or non-cyclonic gas stream flow
was verified using a Type-S Pitot tube connected to an inclined-vertical oil manometer.
The manometer has 0.01-inch gradations on the inclined scale and 0.10 inch gradations
on the vertical scale. In practice, the Pitot tube is rotated so the planes of the face
openings are perpendicular to the stack cross-sectional plane. This is referred to as the
0-degree reference position. A zero manometer reading obtained in this position
indicates no cyclonic flow. If the manometer does not read zero, the Pitot tube is rotated
up to a 90-degree yaw angle until a zero reading is obtained. The angle of rotation is
measured to the nearest degree. All traverse points were examined in this fashion. If the
average of all the rotation angles are less than 20 degrees, the reference method
sampling ports was located at a point in the exhaust gas stream that is considered to be

non-cyclonic.

The #2 Glass Melting Furnace stack has a 37-inch inside diameter (ID). The straight
and unobstructed length of the stack before “B” the sample ports is approximately
twenty feet (20°) or 6.5 diameters and the straight and unobstructed distance after "A”
the sample ports is approximately ten feet (10’) feet or approximately 3.2 diameters.
For this test program, the maximum number of traverse points or twenty four (24)
traverse points were selected for sample collection to allow for sampling tow and one
half (2.5) minutes per point to collect the samples over a sixty (60) minute sample

period.

The #4 Glass Melting Furnace stack has a 40-inch inside diameter (ID). The straight
and unobstructed length of the stack before "B” the sample ports is approximately thirty
feet (30°) or 9.0 diameters and the straight and unobstructed distance after “A” the
sample ports is approximately ten feet (10°) feet or approximately 3.0 diameters. For
this test program, the maximum number of traverse points or twenty four (24) traverse
points were selected for sample collection to allow for sampling two and one half (2.5)

minutes per point to collect the samples over a sixty (60) minute sample period.

7
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During the Method 5 tests at each furnace, the sample probe tip was moved to the
minimum number of traverse points in each of the two (2) test ports, which are located 90
degrees apart, in each of the circular stacks. At each of the furnaces, 12-point traverses
were performed in each of the two test ports at 2.1, 6.7, 11.8, 17.7, 25.0, 35.6, 64.4, 75.0,
82.3, 88.2, 93.3, and 97.9 percent of the stack diameter. A copy of each stack schematic

with the actual traverse points used is included in the appendices of this report.

4.3.2 Stack Gas Velocity and Volumetric Flow Rate (EPA Method 2)

EPA Method 2 is included in EPA Method 5. The procedures delineated by EPA
Method 2, "Determination of Stack Gas Velocity and Volumetric Flow Rate (Type-S
Pitot tube)," were followed to determine the stack gas velocity and volumetric flow rate.
From the results of the measurements taken in the preceding section to determine the
number and location of traverse points, a velocity and temperature traverse was
conducted for each test run. A Type-S Pitot tube and K-Type thermocouple was
positioned at each traverse point, The Pitot tube differential pressure and exhaust gas
temperature data was recorded on field data sheets. The Pitot tube was connected to
an inclined-vertical oil manometer and the thermocouple was connected digital
temperature readout. The Pitot tube, thermocoupie and readout devices were

calibrated in accordance with US EPA requirements prior to and after field use.

4.3.3 Oxygen and Carbon Dioxide Emissions (EPA Method 3A(modified))

Molecular weight of the stack gas was determined using a modified Method 3A. EPA
Method 3A “Determination of Oxygen and Carbon Dioxide Concentrations In Emissions
From Stationary Sources (Instrumental Analyzer Procedure)” was modified to incorporate
the use of gas sample bags. A gas sample was collected into a tedlar bag during each
test run. The gas samples were later analyzed using appropriate gas analyzers in the
TRC lab.
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4.3.4 Stack Gas Moisture Content

The moisture content of the stack gas was determined gravimetrically from the weight

gain in each impinger from the Method 5 sampling trains.
4.3.5 Particulate Matter (EPA Method 5)

The EPA Method 5 sample train (Reference Figure 5.1) consisted of a stainless steel
buttonhook nozzle attached to a heated glass lined stainless steal sheath probe. A
thermocouple and S-type Pitot tube are permanently attached to the probe for
measurement of stack gas temperature and velocity. Sample gas was drawn through
the nozzle -and probe and then through a heated glass fiber filter. The gas stream

temperature across the filter was kept at 248 + 25 °F.

Particulate matter collected on the filter, within the probe, and all connecting glassware
from the filter holder top to the probe end was recovered, desiccated, and weighed to
determine the total particulate catch. In the TRC laboratory, reagent and filter blanks
was carried throughout the gravimetric analysis procedures. Each gravimetric sample
was weighed to constant weights of + 0.5 milligrams following desiccation in a cabinet
desiccator. The Mettler AB204-S electronic balance used to obtain weights is set to a
time integrating mode with a readability of 0.01 milligrams. The balance is calibrated
prior to every weighing session. The balance is also certified by Mettler on an annual
basis. For this project, a reagent blank was also analyzed in the same manner as the
samples. For this test project, particulate matter emissions results were not blank-

corrected.

Upon exiting the filter, the gas was drawn through a series of four impingers. The
impinger system was as follows: 1*, 2™ and 3" contained 100 ml of Deionized (DH
H20 and the 4th contained approximately 200g of silica gel. This apparatus comprised

the back-haif portion of the sampling train. Following the impinger system the gas was

9
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drawn through a dry gas meter, a calibrated orifice, and a leak-free pump.
Sampling was conducted isokinetically from sampling points pre-determined in EPA

Method 1. A minimum of 60 minutes per test run was performed.

Leak checks on the particulate train were performed before and after each sampling
run. All leak checks and leakage rates are documented on the relevant field test data
sheets. Pre-run leak checks are not required by the method but are required by TRC.
The pre-run leak check was performed at a minimum vacuum setting of 15 in. Hg. The
acceptance criterion for the particulate train is a leak rate of 0.02 cfm at the highest
vacuum obtained during the run. All leak rates must be within the method criteria in

order to validate the test run.

4.3.6 Opacity Emissions (EPA Method 9)

During daylight hours EPA Method 9 opacity emissions observations were performed
using procedures outlined in EPA Method 9. The observer stood at a distance sufficient
to provide a clear view of the emissions with the sun oriented in the 140° sector to his
back. The line of vision was perpendicular to the piume direction, and did not include
more than one plume diameter. During each test, the time, estimated distance to the
emission location, approximate wind direction, estimated wind speed, description of the
sky condition (presence and color of clouds), and plume background were recorded on a
field data sheet at the time opacity readings are initiated and completed. A total of 18
minutes of 15-second visible observations were collected at the baghouse stack before

and after the emissions tests were performed.

4.3.7 Opacity Emissions (EPA Method 22)

During nighttime hours EPA Method 22 opacity emissions observations were performed
using procedures outlined in EPA Method 22. The observer stood at a distance sufficient

to provide a clear view of the emissions. The line of vision was perpendicular to the

10
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to provide a clear view of the emissions. The line of vision was perpendicular to the
plume direction, and did not include more than one plume diameter. When Method 9
opacity readings were unable to be performed due to nighttime hours a total of 6 minutes

of continuous visible observations were collected during each test.

11
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SECTION 5
QUALITY ASSURANCE

51 OVERVIEW

TRC Environmental Corporation management is fully committed to an effective Quality
Assurance/Quality Control Program whose objective is the delivery of a quality product.
For much of TRC's work, that product is data resulting from field measurements,
sampling and analysis activities, engineering assessments, and the analysis of
gathered data for planning purposes. The Quality Assurance Program works to provide
complete, precise, accurate and representative data in a timely manner for each

project, considering both the project's needs and budget constraints.

This section highlights the specific QA/QC procedures that were followed on this Test
Program.

5.2 FIELD QUALITY CONTROL SUMMARY
5.2.1 Reagent Certifications

All reagents used for this project conform to the specifications established by the
Committee on Analytical Reagents or the American Chemical Society (ACS), or the
best available grade. Included in the appendices of this report are copies of the

pertinent reagent certifications.
5.3 DATA REDUCTION, VALIDATION, AND REPORTING

Specific QC measures are used to ensure the generation of reliable data from sampling
activities. Proper collection and organization of accurate information followed by clear

and congcise reporting of the data is a primary goal in all projects.

12
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5.3.1 Data Validation

TRC supervisory and QC personnel use validation methods and criteria, appropriate to
the type of data and the purpose of the measurement. Records of all data are
maintained, including that judged to be an "outlying" or spurious value. The persons
validating the data had sufficient knowledge of the technical work to identify

questionable values.

The Field Team Leader and/or the QC Coordinator based on their review of the
adherence to an approved sampling protocol and written sample collection procedure

validate Field sampling data.

The following criteria was used to evaluate the field sampling data:

Use of approved test procedures;

Proper operation of the process being tested;

Use of properly operating and calibrated equipment;
Leak checks conducted before and after test.

5.3.2 Data Reporting

All data was reported in standard units depending on the measurement and the ultimate

use of the data.

The bulk of the data was computer processed and reported as follows:

Exhaust Gas Stream
1. Stack exhaust
a. Stack exhaust flow rates (reported in dscfm and acfm)
b. Stack exhaust moisture content
2. Gas Diluents and Pollutants
a. Particulate Matter — gr/dscf, Ib/hr
b. Opacity - %

13
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' Rc TEST DATA SUMMARIES

Client: Spectrum Glass Company
Location: Woaodinville, Washington
Unit: Furnace #2

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

Run 1 Run 2 Run 3
Dates: 11/24/03 11/24/03 11/24/03
Barometric Pressures: 2977 29.77 29.77

TABLE OF CONTENTS:

Data Sheet

Run Sheet - Run 1
Run Sheet - Run 2
Run Sheet - Run 3

Calculation Sheet

PM Calcs
Sampling Data Summary
Parameter Run 1 Run 2 Run 3 Average
Total Sampling Time, Min. 60 60 60 60
Stack Gas Oxygen Content, 02% 20.0 20.0 20.0 20.0
Stack Gas Carbon Dioxide Content, CO2% 4.0 4.0 4.0 4.0
Gas Sample Volume at Standard Conditions, cu. it. 56.576 41.924 4%.302 46.601
cu. m, 1.602 1.187 1,169 1.319

Dry Stack Gas Flow Rate (Dry, STP), dsc¢i/min 6,103 5,968 5,862 5,978

dsem/min 173 169 166 169

TRC Environmental Corporation
19874 141st Place N.E.

Woodinville, WA 98072

Phone: {425) 489-1938

Fax: (425)489-9564

Project Number 41613-0010-00000

Method 5-BH- Fumnace #2T0C



TRC Environmental Corp.

EMISSION MEASUREMENTS DEPARTMENT

19874 141st Place N.E.
Woodinville, WA 98072
Phone: (425) 489-1938
Fax: (425) 489-9564

DATE: 11/24/03

~ PROJECT NO.: 41613-0010-00000

CLIENT: Spectrum Glass Company
LOCATION: Woodinville, Washington
UNIT: Furnace #2

PERSONNEL: DCT/MLE

Data Input Sheet

The table below contains the results of testing and calculations performed by TRC on the date(s) listed.

EPA Method 5 w/iPSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

Parameter SYMBOL | uniTs
Test Number Run 1 Run 2 Run 3
Test Date 11/24/03 11/24/03 11/24/03
Start Time 1601 1725 1852
Stop Time 1708 1830 2000] Average|
Stack Diameter ds inches 37 37 37
Nozzle Diameter dn inches 0.456 0.402 0.402
Barometric Pressure Pbar inches Hg 29.77 29.77 29.77 29.77
Stack Static Pressure Pg inches H,O -0.50 -0.50 -0.50 -0.50
Pitot Coefficient cp none 0.84 0.84 0.84 0.84
Meter Calibration Factor ¥ none 0.992 0.992 0.992

DH@ none 1.719 1.719 1.718
Stack Gas Oxygen Content 0, percent 20.0 20.0 20.0 20.0
Stack Gas Carbon Dioxide Content CO, percent 4.0 40 4.0 4.0
Net Moisture Gain (Impingers w/SiGel) Ww grams 31.2 227 22.7 258
Average Stack Temperature ts degrees F 167.5 154.7 146.0 156.1
Average Meter Temperature tm degrees F 58.9 63.6 68.3 63.6
|Avg Delta H dH inches H;0 2.825 1.523 1.487 1.945
Average Square Root Delta H ASR dH | inches H,0 1.670 1.231 15214 1.371
|Avg Velocity Head dP inches H,O 0.081 0.070 0.070 0.074
Average Square Root Delta P ASR dP | inches H,0 0.274 0.265 0.258 0.265
Gas Sample Volume Vm cubic fest 55.941 41.964 41.713 46,539
Total Sampling Time min minutes 60 60 60

Method 5-BH- Furnace #2/Data

111212004 2:32 PM




TRC Environmental Corp.

EMISSION MEASUREMENTS DEPARTMENT

19874 141st Place N.E.
Woodinville, WA 98072
Phone: (425) 489-1938
Fax: (425) 489-9564

CLIENT: Spectrum Glass Company DATE: 11/24/03
LOCATION: Woodinville, Washington PROJECT NO.:  41613-0010-00000
UNIT: Fumace #2 PERSONNEL: DCT/MLE

Field Data Run Sheets

-

The lable below contains the results of testing and calculations performed by TRC on the date(s) listed.

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

RUN NO: Run 1 PAGE ONE OF ONE
Minutes per point: 25 CPERATOR: Doug Towne
number of poinis: 24
DGM DIFF STACK DRY GAS METER
POINT TIME READING VEL. Sart PRESS. TEMP. TEMF {*F}
NUMBER INITIAL Dp (in. H;0) Dp DH Sqrt. (°F) INLET OUTLET
B1 1] 78459 0.09 0.300 3.20 1.789 161 57 58
2 3 0.08 0.283 2.90 1.703 164 56 58
3 5 0.09 0.300 3.20 1.789 166 57 56
4 8 0.10 0.316 380 1.897 166 57 56
5 10 0.13 0.361 4.00 2.000 170 58 51
] 13 0.12 0.345 3.90 1.975 172 58 56
7 15 0.10 0.318 3.50 1.871 173 59 56
8 18 0.10 0.318 3.50 1.871 173 59 56
9 20 0.11 0.332 3.80 1.949 174 60 57
10 23 0.05 G.224 1,80 1.342 172 50 57
ikl 25 0.c5 0.224 1.80 1.342 171 50 57
12 28 0.05 0.224 1.80 1342 170 81 58
A1 30 0.08 0.080 2.80 1.673 165 80 59
2 33 0.08 0.283 2.80 1.673 169 60 B0
3 35 0.08 0.283 2.80 1.673 169 81 50
4 38 0.07 0.265 250 1.681 16G 61 50
5 40 0.08 0.283 280 1.673 168 51 59
6 43 0.08 0.283 280 1.673 167 61 29
7 45 0.06 0.245 210 1449 166 62 59
8 48 0.07 0.265 2.50 1.581 165 62 59
] 50 0.07 0.265 2.50 1.581 164 53 59
10 53 0.08 0.245 2.20 1483 163 63 59
11 59 0.07 0.265 2.50 1.581 161 63 60
12 58 007 0.265 250 1.581 160 63 B0
B0 134 400
Tatal Total Avg. Avg. Avg. Avg. Avg. Avg.
60 55.941 0.08 0.274 2.825 1670 167.5 58.9
Impinger Gain
impinger 4: 7094 706.9 350 (075 200 Start Time: 1601
impinger 2: 7045 692.8 11.70 COx 44 Stop Time: 1708
impinger 3: 718.0 7157 230
impinger 4: 874.0 960.3 13.70 Static Pressure (Port A):
impinger 5: 0.0 0.0 0.00 Slatic Pressure (Porl B):
Trap 0.0 (X1 0.00 Slatic Pressure (Avg.): 0.5
impinger 7: 0.0 00 0.00
31.20

Method 5-BH- Fumace #2/Run 1

1/5/2004 1:50 PM



TRC Environmental Corp.

EMISSION MEASUREMENTS DEPARTMENT

19874 141st Place N.E.
Wocdinville, WA 98072
Phene: (425) 489-1938
Fax: (425)489-9564

CLIENT: Spectrum Giass Company DATE: 11/24/03
LOCATION: woodinville, Washingicn PROJECT NO.: 41613-0010-00000
UNIT: Furnace #2 PERSONNEL: DCT/MLE

Field Data Run Sheets

The table below contains the resulls of testing and calculaticns performed by TRC an the date(s) listed,

EPA Method 5 w/PSCAA Back-Haif - Particulate Matter & Condensible Particulate Matter

RUN NO: Run 2 PAGE ONE CF ONE
Minutes per point: 2.5 OPERATOR: Doug Towne
number of points: 24
DGM DIFF STACK DRY GAS METER
POINT TIME READING VEL. Sqrl PRESS. TEMP. TEMP (“F)
NUMBER INITIAL Dp (in. H,0) Dp DH Sqrt. (°F) INLET CUTLET
A1 2 134.610 0.07 0.285 1.50 1.226 166 58 58
2| 3 0.07 0.265 1.50 1.226 164 54 58
3 5 0.07 0.265 1.50 1.226 60 58 1)
4 ] 0.07 0.285 1.50 1.225 4 80 58
5 10 0.07 0.285 1.50 1.226 3 61 58
6 13 0.07 0.265 1.50 1.225 3 63 SB
7| 15 0.07 0.265 1.50 1.225 2 64 58
8 18 0,07 0.265 1.50 1.225 2 85 59
B 20 0.07 0.265 1.50 1.225 152 66 €0
10 23 0.06 0.245 1.30 1.140 161 67 60
11 25 0.06 0.245 1.30 1.140 161 a7 &1
12 28 0.07 0.265 1.50 1.225 151 [1:] 61
B1 30 0.04 £.200 0.84 0917 147 &5 62
2 33 0.08 0.245 1.30 1.140 153 65 B3
3 35 0.07 0.265 1.52 1.233 154 66 63
4 kL] 0.07 0.265 151 1.229 155 68 63
5{ 40 0.08 0.283 1.72 1311 157 63 63
5| 43 0.07 0265 151 1229 159 &9 63
7 45 0.07 0.265 1.51 1.229 156 70 B4
8 48 0.07 0.265 1.51 1.229 156 70 64
9 50 0.09 0.300 2.00 1414 155 71 63
10 53 0.08 0.283 1.74 1.318 154 71 65
11 55 0.08 0.283 1.80 1.342 154 71 85
12 58 0.09 0.300 2.00 1.414 154 71 65
60 176.574
Total Total Avg. Avg. Avg. Avg. Avg, Avg.
80 41.964 0.07 0.265 1.623 1.231 154.7 63.6
Implnger Gain
impinger 1: 7148 709.2 5.70 [0 20.0 Slad Time: 1725
impinger 2: 7028 695.6 7.30 COz 40 Stop Time: 1830
impinger 3: 705.1 703.9 1.20
impinger 4: 863.3 854.8 8.50
impinger 5: 0.0 0.0 0.00
Trap: 0.0 0.0 0.00 Stalic Pressure: -0.5
impinger 7: [ X] 0.0 0.00
22.70

Methad 5-BH- Furnace #2/Run 2

1/12/2004 1:35 PM



TRC Environmental Corp.

EMISSION MEASUREMENTS DEPARTMENT

18874 141si Place N.E.
Woodinville, WA 98072
Phone: (425) 489-1938
Fax: (425} 483-9564

CLIENT: Spectrum Glass Company DATE: 11/24/03
LOCATION: Woodinville, Washinglon PROJECT NQ.: 41613-0010-00000

UNIT:

Fumace #2

PERSONNEL: DCT/MLE

Field Data Run Sheets

The table below contains the resulls of lesting and calculations performed by TRC on the date(s) listed.

EPA Method 5 w/iPSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

RUN NO: Run 3 PAGE ONE OF ONE
Minules per point 25 OPERATOR: Doug Towne
number of poinis: 24
DGM DIFF STACK DRY GAS METER
POINT TIME READING VEL, Sarl PRESS. TEMP. TEMP {'F}
NUMBER INITIAL Op (in. H,0) Dp oH Sqil °F) INLET OUTLET
B1 0 176.649 .05 0.224 1.10 1.049 151 B5 65
2 3 0.04 0.200 0.87 0933 150 65 65
3 5 0.04 0.200 0.88 0.938 147 65 65
2 [ 0.04 0.200 0.88 0.938 147 [ 65
5 10 0.07 0.265 1.55 1.245 148 68 65
6 13 0.07 0.285 1.55 1.245 147 69 65
15 0.06 0.245 1.30 1.140 147 70 65
18 0.08 0.283 1.75 1.323 147 71 65
9 20 0.09 0.300 1.95 1.398 146 71 65
10 23 0.09 0.300 2.00 1414 146 72 65
11 25 0.08 0.300 2.00 1.414 146 72 66
12 28 0.09 0.300 2,00 1414 146 72 656
A1 30 0.07 0.265 1.55 4.245 144 70 66
2 33 D07 0.265 1.55 1.245 144 70 66
3 35 0.07 0.265 1.55 1.245 144 71 66
4 38 0.07 0.265 1.58 1.245 144 71 66
5 40 0.07 0.265 1.55 1.2456 146 72 66
] 43 0.07 0.265 1.56 1.245 146 73 &6
7 45 0.07 0.285 1.55 1.245 146 73 67
8 48 0.07 0.265 1.55 1.245 145 74 &7
9 50 0.06 0.245 1.30 1.140 145 74 87
10 53 0.06 0.245 1.30 1.140 144 74 67
11 55 0.07 0.265 1.55 1.245 144 74 67
12 58 0.06 0.245 1.30 1.140 144 74 68
60 218.382
Total Total Ay"g; Avg. A, Avg. Avg. Avg.
60 41.713 0.07 0.258 1.487 1.211 146.0 683
lmpinger Gain
impinger 1: 7142 708.7 5.50 0;: 20.0 Start Time: 1852
impinger 2: 598.6 691.2 7.40 COy 4.0 Stop Time: 2000
impinger 3: 7129 7116 1.30
impinger 4: B41.5 833.0 B.50 Static Pressure (Port A):
impinger 5: 0.0 0.0 0.00 Stalic Pressure (Porl B):
Trap: 0.0 0.6 0.00 Slatic Pressure (Avg.): -0.5
impinger 7: 0.0 0.0 0.00
22.70

Method 5-BH- Furnace #2/Run 3

1i5/2004 1:50 PM



TRC Environmental Corp.

EMISSION MEASUREMENTS DEPARTMENT

19874 141st Place N.E.
Woadinville, WA 98072
Phone: (425) 489-1938
Fax: (425) 489-9564

CLIENT: Spectrum Glass Company

DATE: 11/24/03

LOCATION: Woodinville, Washington

PROJECT NO.: 41613-0010-00000

UNIT: Furnace #2

PERSONNEL: DCT/MLE

Calculation Sheet

The table below contains the results of testing and caiculations performed by TRC on the date(s) listad.

EPA Method 5 w/PSCAA Back-Haif - Particulate Matter & Condensible Particulate Matter

Parameter SYMBOL UNITS
Test Number Run 1 Run 2 Run 3
Tesl Date 11/24/03 11/24/03 11/24/03
Start Time 1601 1725 1852
Stop Time 1708 1830 2000
Calculated Data Average
Nozzle Area, An=3.14159*(dn/2)*2 An square inches 0.1633 0.1269 0.1269 0.1391
Stack Area,As=3.14159"{(Ds/12)/2)*2 As square feet 747 7.47 7.47 7.47
Avg Stack Temperature, Ts=ts+460 TS degrees Rankin 627.5 614.7 606.0 616.1
Meter Pressure, Pm=Pb+Dh/13.6 Pm inches Hg 29.98 29.68 29.88 29.91
Avg Meter Temperature, Tm=im+460 Tm degrees Rankin 518.9 523.6 528.3 523.6
Gas Sample Volume at Standard Conditions, Vm(std) cubic feet 56.576 41.924 41.302 46.601
Vm(std)= 528/29.92*Y*Vm'Pm/Tm cubic meters 1.602 1.187 1.169 1.319
Net Moisture Gain {Impingers wiSiGel) Ww grams 31.2 227 227 25.5
Volume of Water Vapor, Vw{std)= 0.04715*'Wic Vw(std) cubic feet 1.471 1.070 1.070 1.204
Moisture Fraction, Bws = Vw{Std)/(Vm({Std)+Vw(51d})*100 Bws percent 2.53% 2.49% 2.53% 2.52%
Dry Stack Gas Malecular Weight, Mwd g/g-mole 29.44 29.44 29.44 29.44
Md = (0.32°02)+(0.44*C0O2)+{0.28°(100-(02+C0O2)))
Waet Stack Gas Molecular Weight Mws gfg-mole 29.15 29.16 29.15 29.15
Mw = Md" (1-Bws)+{18*(Bws))
Absolute Stack Pressure, Ps = Pbar + Pg/13.6 Ps inches Hg 29.73 29.73 29.73 29.73
Stack Gas Velocity
Vs= 8549 Cp*ASRdP*({Ts}{(Ps)*(Mw)))*0.5 Vs f/sec 16.71 16.00 15.50 16.07
Vsm = 0.3048" Vs Vsm misec 5.09 4,88 473 4.90
Actual Stack Gas Flow Rate, Qa = 60*Vs*As Qa acf/min 7488 7170 63946 7201
Stack Gas Fiow Rate (STP), Qsw scfimin 6262 6120 6014 6132
Qsw = 528/29.92 * Qa * (Ps/Ts)
Dry Stack Gas Flow Rate (Dry, STP), Qsd dscf/imin 6103 5968 5862 5978
Qsd = 528/29.82 * Qa * (1-Bws)* (Ps/Ts) dscmimin 173 169 166 168
Isokinetic Rate, 1 percent 101.72 99.18 99.48 100.13
1=100*As*Vm{std /min‘{An/144)"Qsd
Meter Calibration (Alternate Method) Yqa none 1.0074 0.9958 0.6907 0.9979
Yqa=MinfVm={0.0318* Tm*20M(DH@"{Poar+dH/13 6)*Md) °°
*ASRdH
Meter Quality Assurance/Quality Controf Check % Difference -1.6% -0.4% 0.1% -0.6%
=100*{Y¥-Yga)’¥ PASS
Sampling Data Summary
Parameter SYMBOL UNITS Run 1 Run 2 Run 3 Average
Total Sampling Time min minules 60 60 60 60
Stack Gas Oxygen Content 0, % 26.0 20.0 20.0 20.0
Stack Gas Carbon Dioxide Content CO; % 4.0 4,0 4.0 4.0
Gas Sample Volume at Standard Conditions, Vm(std) cu. ft. 56.576 41.924 41.302 46.601
cu. m. 1.602 1.187 1.169 1.319
Dry Stack Gas Flow Rate (Dry, STP), Qsd dschimin 6103 5968 5862 5978
dscmimin 173 169 166 169

Method 5-BH- Furnace #2/Caiculations
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TRC Environmental Corp. EMISSION MEASUREMENTS DEPARTMENT

18874 141st Place N.E.
Woodinvilie, WA 98072
Phone: (425) 488-1938
Fax: (425) 489-9564

CLIENT: Spectrum Glass Company DATE: 11/24/03
LOCATION: Woedinville, Washington PROJECT NO.: 41613-0010-00000
UNIT: Furnace #2 PERSONNEL: DCT/MLE
Particulate Emission Calculation Sheet ]

The lable below conlains the results of lesting and calculations performed by TRC on the dale(s) listed.

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

Sampling Data Summary
Parameter SYMBOL UNITS Run1 Run 2 Run 3 Average
Total Sampling Time min minules 60 60 60 60
Stack Gas Oxygen Content 0, percenl 200 20.0 20.0 200
Stack Gas Carbon Dioxide Content CO, percent 4.0 4.0 40 4.0
Gas Sample Volume at Slandard Conditions, Vmi{std) |___cubic feet 56.576 41.924 41.302 46,601
cubic melers 1.602 1.187 1.169 1.319
Dry Stack Gas Flow Rate (Dry, STP}, Qsd dsclimin 6103 5968 5862 5978
dscm/min 172.8 169.0 165.9 169.2
L Process Data Summary
Par: t UNITS Run 1 Run 2 Run 3 Average
Produclion Time minutes 67 65 68 67
Glass Production pounds 2,573 2,496 2,611 2,560
Glass Produclion Rate kg/hr 1,046 1,046 1,046 1,046
Zero Production Rate Correction - Subpart CC (Zera Used o Prevent Negs.) g/hr 0 0 0 0
I—Fuel Usage cubic feat 2393.91 2231.45 239360 2339.65

Particulate Emissions Summary

Parameter UNITS Run 1 Run 2 Run 3 Average |
Front-Half Particulate Matter (PM) Emissions

Filter # - #110060 #110061 #110063

Tare Weight of Filter grams 0.3822 0.3813 0.3581

Final Weight of Filter grams 0.3822 0.3813 0.3582

Nel Weight of Padiculate Matter grams 0.0000 0.0000 0.0001

Probe Rinse Section - Beaker # - #108 #508 #104

Tare Weight of Beaker grams 66.B768 66.9267 67.1173

Final Weight of Beaker grams 66.8808 £6.9340 67.1217

Net Weight of Particulate Matier grams 0.0041 0.0073 0.0044

|Sample Volume milliliters 30 30 30

|Weight/Volume of Acetone Blank mgiml 0.0000 0.0000 0.0000
rNet Weight of Particulate Matler due to Acetone grams 0.0000 0.0000 0.0000

Total Front-Half Particulate Matter grams. 0.0041 0.0073 0.0045
|Back-Half Condensible Particulate Matter (CPM]) E

[Organic Section - Beaker # - #53 #55 #71

Tare Weight of Beaker grams 65.1259 §7.2222 68.7585

Final Weight of Beaker grams 55.1297 6§7.2281 68,7626

Net Weight of Particulate Matler R grams 0.0038 0.0059 0.0041

Sample Volurne millifiters 180 205 180

Weight/Volume of CH,Cl, Blank mg/mi 0.0000 0.0000 0.0000

Net Weight of Particulale Matler due to CHCl, grams 0.0000 0.0000 0.0000
|lnorganic Section - Beaker # - #518 #522 #201

Tare Weight of Beaker grams 108.9628 108.9934 111.6543

Final Weight of Beaker grams 108.9643 108.993 111.6570

Net Weight of Parliculate Matter grams 0.0015 0.0020 0.0027

Volume of Impinger Contents millililers 480 410 430

Weight/Volume of DI H,0 Blank mg/mi 0.0000 0.0000 0.0000
Weight/Volume of Particulate Matler Due to DI H,O grams .0000 0.0000 0.0000

Total Back-Half Parliculate Malter grams 0.0053 0.0079 0.0068

Total P PM Emissions

Total Net Weight of PM & CPM mg 94 152 113 12.0
Emission Concentration g/dscm 0.008 0.013 0.010 0.009
|Emission Concenlralion gridscl 0.003 0.006 0.004 0.004
|Emission Rale (Per 40CFR60 Subpart CC w/o Zero Flat Glass Correclion) g/kg 0.058 0.124 0.092 0.091
|Emission Rate Ib/he 0.134 0.286 0.212 0.210
Emission Rate (assumes 24 hour per day operation) Ib/day 3.21 6.85 5.08 5.05

Method 5-BH- Furnace #2/PM Calcs 1/5/2004 1:50 PM




TRC TEST DATA SUMMARIES

Client: Spectrum Glass Company
Location: Woodinville, Washington
Unit: Furnace #4

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

Run 1 Run 2 Run 3
Dates: 11/24/03 11/24/03 11/24/03
Barometric Pressures: 29.77 29.77 29.77

TABLE OF CONTENTS:

Data Sheet

Run Sheet - Run 1
Run Sheet - Run 2
Run Sheet - Run 3

Calculation Sheet

PM Calcs
Sampling Data Summary
Parameter Run 1 Run 2 Run 3 Average
Total Sampling Time, Min, 60 60 60 60
Stack Gas Oxygen Content, 02% 20.0 200 20.0 20.0
Stack Gas Carbon Dioxide Content, CO2% 4.0 4.0 4.0 4.0
Gas Sample Volurne at Standard Conditions, cu. fi. 38.711 37.103 36.510 37.441
cu. m, 1.096 1.050 1.034 1.060

Dry Stack Gas Flow Rate (Dry, STP), dscffmin 4,712 4,674 4,692 4,693

dscm/min 133 132 133 133

TRC Environmental Corporation
19874 141st Place N.E.

Wocodinville, WA 98072

Phone: (425)489-1938

Fax: (425)489-9564

Project Number 41613-0010-00000

Method 5-BH- Furnace #4TOC



TRC Environmental Corp.

EMISSION MEASUREMENTS DEPARTMENT

19874 141st Place N.E.
Woodinville, WA 98072
Phone: (425) 489-1938
Fax: (425) 489-9564

DATE: 11/24/03

PROJECT NO.: 41613-0010-00000

CLIENT: Spectrum Glass Company
LOCATION: Woodinville, Washington
UNIT: Furnace #4

PERSONNEL: PJC/MLE

L

Data Input Sheet

The table below contains the results of testing and calculations performed by TRC on the date(s) listed.

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

Parameter SYMBOL | uNITS
Test Number Run 1 Run 2 Run 3
Test Date 11/24/03 11/24/03 11/24/03
Start Time 1601 1010 1852
Stop Time 1708 1112 2000 Averag
Stack Diameter ds inches 40 40 40
Nozzle Diameter dn inches 0.456 0.456 0.456
Barometric Pressure Pbar inches Hg 29.77 28.77 29.77 29.77
Stack Static Pressure Pg inches H,0 -0.09 -0.09 -0.08 -0.09
Pitot Coefficient cp none 0.84 0.84 0.84 0.84
Meter Calibration Factor Y none 0.992 0.992 0.8992

DH@ none 1.719 1.719 1.719
Stack Gas Oxygen Content (o) percent 20.0 20.0 20.0 20.0
Stack Gas Carbon Dioxide Content CO, percent 4.0 4.0 4.0 4.0
Net Moisture Gain {Impingers w/SiGel) W grams 434 43.8 42.0 43.1
Average Stack Temperature ts degrees F 225.5 2213 225.8 224.2
Average Meter Temperature tm degrees F 56.5 60.3 60.4 59.1
Avg Delta H dH inches H,0 1.258 1.175 1.198 1.210
Average Square Reot Delta H ASR dH | inches H,CO 1.121 1.081 1.092 1.098
Avg Velocity Head dP inches H,0 0.038 0.037 0.037 0.037
Average Square Root Delta P ASR dP | inches H,0 0.193 0.161 0.192 0.192
Gas Sample Volume vm cubic feet 38.248 36.935 36.347 37177
Total Sampling Time min minutes 60 60 60

tMethod 5-BH- Furnace #4/Data

1/12/2004 1:39 PM



TRC Environmental Corp.

EMISSION MEASUREMENTS DEPARTMENT

19874 141st Place N.E.
Woodinville, WA 98072
Phene: (425) 489-1938
Fax: (425) 489-9564

CLIENT:

Spectrum Glass Company

DATE:

11/24/03

LOCATION: Woodinvitie, Washington

PROJECT NO.._41613-0010-00000

UNIT:

Furnace #4

PERSONNEL: PJC/MLE

Field Data Run Sheets

|

The table below contains the results of lesting and calculations performed by TRC on the dale(s) listed.

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

RUN NO: Run 1 PAGE ONE OF ONE
Minutes per point: 25 OPERATOR: Paul Clark
number of points: 24
DGM ; OIFF STACK DRY GAS METER
POINT TIME READING VEL. Sqrt PRESS. TEMP. TEMP (F)
NUMBER INITIAL Dp (in. H0} Dp DH Sgrl. {"F) INLET OUTLET
B1 0 931.945 0.04 0.200 1.30 1.140 220 52 52
2 3 0.04 0.200 1.30 1.140 224 51 51
3 5 0.04 0.200 1.30 1.140 226 52 52
: ] 0.04 0.200 1.30 1,140 227 55 53
5 10 0.04 0.200 1.30 1.140 227 57 54
B 13 0.04 0.200 1.30 1.140 227 58 55
7 15 0.04 0.200 1.30 1.140 227 57 54
B 18 0.04 0.200 1.30 1.140 227 58 i
9 20 0.04 0.200 1.30 1.140 227 57 54
10 23 0.04 0.200 1.30 1.140 227 57 54
1 25 0.04 0.200 1.30 1.140 225 57 54
12 28 0.04 0.200 1.30 i.140 225 57 54
A 30 0.03 ©.080 098 0.980 223 58 55
2 33 0.03 0.173 £.96 0.980 224 58 56
3 35 0.04 0.200 1.30 1,940 226 60 56
4 38 0.04 0.200 1.30 1,140 228 60 58
g 40 0.04 £.200 1.30 1.140 228 60 57
B 43 0.04 0.200 1.30 1.140 227 60 58
2 45 0.04 £.200 1.30 1.140 227 60 57
8 48 0.04 0.200 1.30 1.140 227 ] 57
9 50 0.04 0.200 1.30 1140 226 651 58
10 53 0.04 0.200 1.30 1,140 226 61 58
11 55 0.04 0.200 1.30 1.140 223 61 58
12 58 0.03 0.173 0.88 0.990 sl 61 58
&0 970.183
Total Total Avg Avg. Avg. Avg. Avg. Avg.
60 38,248 0.04 0.193 1.258 1.121 725.5 56.5
Impinger Gain
impinger 1: 7248 705.6 19.20 Qy 2090 Start Time: 0850
impinger 2: 7021 697.7 11.40 CO,: 4.0 Stop Time: 0953
impinger 3: 7140 7.5 250
impinger 4: 8021 8918 10.30 Static Pressure (Port A):
impinger 5 0.0 0.0 0.00 Stalic Pressure (Port B):
Trap; 0.0 0.0 0.00 Static Pressure (Avg.): -0.08
impinger 7: 0.0 0.0 0.00
43.40

Method 5-BH- Furnace #4/Run 1

1/5/2004 1:51 PM



TRC Environmental Corp.

EMISSION MEASUREMENTS DEPARTMENT

19874 141st Place N.E.
Woodinville, WA 98072
Phone: (425) 489-1938
Fax: (425) 489-3564

CLIENT:

Spectrum Glass Company

DATE:

11/24/03

LOCATION: Woodinville, Washington

PROJECT NO.: 41613-0010-00000

UNIT:

Furnace #4

PERSONNEL: PJC/MLE

Field Data Run Sheets

The table below contains the results of testing and calculations performed by TRC on the date(s) listed.

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

RUN NO: Run 2 PAGE CNE OF ONE
Minutes per point: 25 OPERATOCR: Matt Ellis
number of points: 24
OGM DIFF STACK DRY GAS METER
POINT TIME READING VEL. Sqrl PRESS. TEMP. TEMP ('F)
NUMBER INITIAL £p fin. HC) Dp DH Sart. F) INLET QUTLET
A2 9 970.328 0.04 0.200 1.30 1.140 219 57 57
11 ) 0.04 0.200 1.30 1.140 219 57 57
10 5 0.04 0.200 0.93 0.964 224 58 57
9 B 0.03 0.173 0.95 G.g80 226 5% 57
8 10 0.04 0.200 130 1.440 227 59 57
7 13 0.03 0.173 0.96 0.880 227 60 57
6 15 0.04 0.200 1.30 1.440 227 60 57
5 18 0.04 0.200 1.30 1.140 227 61 57
4 20 0.04 0.200 1.30 1.140 220 61 58
3 23 0.04 0.200 1.30 1.140 217 62 )
2 25 0.04 0.200 1.30 1.140 216 63 &8
h] 28 0.04 0.200 1.30 1.440 216 (k] 60
B 12 30 0.02 0.173 0.98 0.980 220 &1 60
i1 33 0.03 0.173 0.97 0.985 223 62 60
10 35 0.03 0.173 0.97 0.985 223 &2 B0
8 38 0.03 0.173 097 0.885 223 62 60
] 40 0.04 0.200 1.30 1.140 225 53 61
7 43 0.04 0.200 1.30 1.140 227 64 61
6 45 0.04 0.200 1.30 1.140 225 65 61
5 48 0.04 0.200 1.30 1.149 225 64 61
4 50 0.03 0.173 0.98 0.990 217 84 B1
3 53 0.03 0.173 0.98 0.990 217 83 B1
2 58 0.04 0.200 1.30 1.140 211 62 64
1 58 0.04 0.200 1.30 1.140 211 &1 61
60 1007.263
Total Total _Avg. Avg. Avg. Avg. Avg. Avg.
60 36.935 0.04 0.191 1.175 1.081 2213 60.3
Impinger Gain
impinger 1: 7255 7042 21.30 Oy 20.0 Starl Time: 1010
impinger 2: 7015 681.5 10.00 COg 40 Stop Time: 1112
impinger 3: 7169 7147 220
impinger 4: 9384 9284 10.30
impinger 5: 0.0 Q.0 .00
Trap: 00 Q4 o.00 Static Pressure: -0.08
impinger 7 00 0.0 000
43.80

Methad 5-BH- Furnace #4/Run 2

1/12/2004 1:19 PM



TRC Environmental Corp.

EMISSION MEASUREMENTS DEPARTMENT

19874 141st Place N.E.
Woodinville, WA 98072
Phone: (425) 489-1938
Fax: (425) 489-9564

CLIENT:

Spectrum Glass Company

DATE:

11/24/03

LOCATION: Woodinville, Washington

FROJECT NO.:

41613-0010-00000

UNIT:

Furnace #4

PERSONNEL: PJC/MLE

Field Data Run Sheets

The table below contains the results of testing and calculations performed by TRC on the date(s) listed.

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Mafter

RUN NO: Run 2 PAGE CNE OF ONE
Minutes per point: 25 COPERATOR: Matt Ellis
number of points: 24
DGM DIFF 8TACK DRY GAS METER
POINT TIME READING VEL. Sart PRESS. TEMP. TEMP {*F)
NUMBER INITIAL DOp (in. H;0) Dp DH Sqrt (F) INLET QUTLET
SW 12 [ 1007.313 C.04 0.200 1.30 1.140 220 58 58
11 3 0.04 0.200 1,30 1.140 224 59 60
10 5 0.04 0.200 130 1.140 226 60 60
9 8 0.04 0.200 130 1.140 226 81 60
B 10 0.04 0.200 1.30 1.140 226 62 60
7] 13 0.04 0.200 1.30 1140 226 62 50
] 15 0.04 0.200 1.30 1.140 225 62 60
5 18 0.03 0.173 0.897 0.985 226 653 60
4 20 0.04 0.200 1.30 1.140 227 64 61
3 23 0.04 0.200 1.30 1.140 226 52 60
2 25 C.03 0.173 0.97 0.985 226 62 &0
1 26 0.03 0.173 0.97 0.985 226 52 60
NW 12 30 0.03 0.173 087 0.985 2725 BD 80
11 33 0.03 0.173 0.97 0.985 224 60 &0
10 35 0.04 0.200 1.30 1.140 224 60 80
£l 38 0.04 0.200 1.30 1.140 224 80 50
B 40 0.03 0.173 0.97 0.985 227 6O 59
7 43 0.04 0.200 1.25 1.118 229 60 B0
6 45 0.04 0,200 1.25 1.118 229 60 &0
5 48 0.04 0.200 1.25 1.118 229 61 60
4 50 0.04 0.200 1.30 1.140 229 61 60
3 53 0.04 0.200 1.30 1.140 227 61 59
2 55 0.04 0.200 1.30 1.140 224 61 59
1 58 0.03 0.173 0.97 0.985 222 61 59
G0 1043.650
Total Total Avg. Avg. Avg. Avy. Avg. Avg.
60 36.347 0.04 0.192 1.198 1.092 225.8 60.4
Impinger Gain
impinger 1: 709.0 7022 6.80 Oz 200 Start Time: 1852
impinger 2: 7017 603.5 820 co; 40 Stop Time: 2000
impinger 3: 7208 Tor.7 1310
impinger 4: 654.8 8409 13.90 Slalic Pressure {Porl A):
impinger 5: 0.0 00 0.00 Slalic Pressure {Porl B):
Trap: 0.0 09 0.00 Statlc Prassure (Avg.): __bos
impinger 7: 0.0 09 0.00
4200

Method 5-BH- Furnace #4/Run 3

1/5/2004 1:51 PM



TRC Environmental Corp.

EMISSION MEASUREMENTS DEPARTMENT

19874 141st Place N.E.
Woodinville, WA 98072
Phone: (425)489-1938
Fax: {425) 489-9564

CLIENT: Speclium Glass Company

DATE: 11/24/03

LOCATION: Woodinvilie, Washington

PROJECT NO.: 41613-0010-00000

UNIT: Furnace #4

PERSONNEL: PJC/MLE

I

Calculation Sheet

The table below contains the results of tesling and calculations performed by TRC on the date(s) listed.

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

Parameter SYMBOL UNITS
Test Number Run 1 Run 2 Run 3
Test Date 11/24/03 11/24/03 11/24/03
Start Time 1601 1010 1852
Stop Time 1708 1112 2000
Calculated Data Average
Nozzle Area, An=3.14169*(dn/2)*2 An square inches 0.1633 0.163 0.1633 0.1633
Stack Area,As=3.14159*((Ds/12)/2)"2 As square feet 8.73 8.73 8.73 873
Avg Stack Temperature, Ts=1s+460 Ts degrees Rankin 685.5 681.3 685.6 684.2
Meter Pressure, Pm=Pb+Dh/13.6 Pm inches Hg 29.86 29.86 29.86 20.86
Avg Meler Temperature, Tm=im+460 Tm degrees Rankin 516.5 520.3 520.4 5181
Gas Sample Volume at Standard Conditions, Vm(std) cubic feet 38711 37.103 36.510 37.441
Vm(std)= 528/29.92*Y*Vm*Pm/Tm cubic meters 1.096 1.050 1.034 1.060
Net Moisture Gain (Impingers wi/SiGel) Ww grams 43.4 43.8 420 431
Volume of Water Vapor, Vw(std)= 0.04715*"Wlc Vw(std) cubic feet 2.046 2.065 1.080 2.031
Moisture Fraction, Bws = Vw{Std){Vm(Std)+Vw(5td})*100 Bws percent 5.02% 5.27% 5.14% 5.15%
Dry Stack Gas Molecular Weight, Mwd gfg-mole 29.44 2944 29.44 29.44
Md = (0.32°02)+(0.44*CO2)+(0.28*(100-(02+C02)))
Wet Stack Gas Molecular Weight Mws g/g-mole 28.87 28.84 28.85 28,85
Mw = Md* (1-Bws)+(18"(Bws))
Absolute Stack Pressure, Ps = Pbar + Pg/13.6 Ps inches Hg 29.76 28.76 29.76 29.76
Stack Gas Velocity
Vs= 85.49°Cp*ASRAP*((Ts)/((Ps) (Mw))}*0.5 Vs f'sec 12.36 12.22 12.33 12.31
Vsm = 0.3048* Vs Vsm misec 3.77 373 3.76 3.75
Actual Stack Gas Flow Rate, Qa = 60"Vs*As Qa acfimin 6474 6401 8458 6444
Stack Gas Flow Rate (STP), Qsw scfimin 4961 4934 4846 4947
Qsw = 528/29.92 * Qa * (Ps/Ts)
Dry Stack Gas Flow Rate (Dry, STP), Qsd dscf/min 4712 4674 4692 4683
Qsd = 528/29.92 * Qa * (1-Bws)" (Ps/Ts} dscm/min 133 132 133 133
Isokinetic Rate, 1 percent 105.36 101.80 99.80 102.32
1=100*As*Vm(stdymin*(An/144)*Qsd
Meter Calibration {Alternate Method) Yga none 0.0884 0.9914 1.0176 0.98091
Yqa=Min/Vm*((0.0219°Tm*29)(DH@" (Pbar+dHA3.6) M) *°
*ASRdH
Meter Quality Assurance/Quaiily Contral Check % Difference 0.4% 0.1% -2.6% -0.7%
=100*(Y-Yqa)yY PASS
Sampling Data Summary
Parameter SYMBOL UNITS Run 1 Run 2 Run 3 Average
Tolal Sampling Time min minutes 60 60 60 60
Stack Gas Oxygen Content 0O, % 20.0 20.0 20.0 20.0
Stack Gas Carbon Dioxide Conlent CO, % 4.0 4.0 4.0 4.0
Gas Sample Volume at Standard Conditions, Vm(std) cu. fi. 38.711 37.103 36,510 37.441
cu. m. 1.096 1.050 1.034 1.060]
Dry Stack Gas Flow Rate (Dry, STP), Qsd dsciimin 4712 4674 4692 4693
dscmimin 133] 132 133 133|

Method 5-BH- Furnace #4/Calculations

1/12/2004 1:19 PM



TRC Environmental Corp.

EMISSION MEASUREMENTS DEPARTMENT

19874 141st Place N.E.
Woodinville, WA 98072
Phone: (425) 489-1938
Fax: (425) 489-9564

CLIENT: Spectrum Glass Company

DATE: 11/24/03

LOCATION: Woodinville, Washinglon

PROJECT NO.: 41613-0010-00000

UNIT; Fumace #4

PERSONNEL: PJC/MLE

—

Particulate Emission Calculation Sheet

The table below conlains the resuits of testing and caiculations performed by TRC on the date(s) listed.

EPA Method 5 w/PSCAA Back-Half - Particulate Matter & Condensible Particulate Matter

Sampling Data Summary
Parameter SYMBOL UNITS Run 1 Run 2 Run 3 Average
Tolal Sampling Time min minules 60 B0 60 60
Stack Gas Oxygen Content 0, percent 20.0 20.0 200 20.0
Slack Gas Carbon Dioxide Content CO, percant 4.0 4.0 4.0 4.0
Gas Sample Volume at Standard Conditions, Vm(std) cubic feet 38.711 37.103 36.510 37.441
cubic meters 1.096 1.050 1.034 1.060
Dry Stack Gas Flow Rate (Dry, STP), Qsd dscfimin 4712 4674 4692 4693
dscm/min 133.4 132.3 132.8 132.8
Process Data Summa
Parameter UNITS Run 1 Run 2 Run 3 Avi
Produclion Time minutes 63 62 63 83
Glass Production pounds 2199 2164 2199 2187
Glass Production Raie kg/hr 950.8 850.8 950.8 950.8
Zero Production Rate Correction - Subpart CC (Zero Used to Prevent Negs.) g/hr [1] 0 0 0
Fuel Usage cubic feet 2561.58 223145 2393.60 2395.54
| Particulate Emissions Summary
Parameter UNITS Run 1 Run 2 Run 3 Average
Front-Half Particulate Matter (PM} Emissions
Filter # — #110056 #110057 #110058
Tare Weight of Filter grams 0.3859 0.3851 0.3843
Final Weight of Filter grams 0.3859 0.3851 3843
Net Weight of Particulate Maller grams 0.0000 0.0000 0.0000
Probe Rinse Section - Beaker # = #106 #110 #111
Tare Weight of Beaker grams 66.8984 65.3105 67.0751
Final Weight of Beak grams 56.8058 65.3150 57,0823
Net Weight of Particulate Malter grams 0.0074 0.0045 0.0072
Sample Volume milliliters 40 40 40
nghWolume of Acetone Blank mg/mi 0.0000 0.0000 0.0000
Net Weighl of Particulate Matler due to Acelone grams 0.0000 0.0000 0.0000
Total Front-Half Particulate Matier grams 0.0074 0.0045 0.0072
|Buk-HaIl' Condensible Parti Matter {CPM) Emissiol
Organic Section - Beaker # — #100 #101 #102
Tare Weight of Beaker grams 67.1051 65.4323 67.2011
Final Weight of Beaker grams. 67.1076 .
Net Weight of Particulate Matler grams 0.0025 0.0040 0.0029
Sample Volume milliliters 190 210 175
Welght/Volume of CH,Cl;, Blank mg/ml £.0000 0.0000 0.0000
Nel Weaight of Particulate Matter due to CH,Cl, grams 6.0000 0.0000 0.0000
|inorganic Section - Beaker # — #203 #204 #205
Tare Weight of Beaker grams 109.7128 110.9983 111.6707
Final Weight of Beaker grams 109.7132 110.9993 111.6739
Net Weight of Particulate Matier grams 0.0003 0.0010 0.0032
Volume of Impinger Content: milliliters 400 380 445
Weight'Vaolume of DI H,O Blank mg/mi 0.0000 0.0000 0.0000
'Weight/Volume of Particulate Matter Due to DI H,0 grams 0.0000 0.0000 0.0000
Total Back-Half Particulate Matier grams 0.0028 0.0050 0.0061
ofa M issions
Total Nel Weight of PM & CPM ma 102 35 133 11.0
Emission Concenlration gldscm 0.008 0.009 0.013 0.010
Emission Concentration gridsct 0.004 0.004 0.006 0.005
Emission Rate (Per 40CFR60 Subpart CC wio Zero Flal Glass Correclion) alkg 0.078 0.076 0.108 0.087
Emission Rate Ib/hr 0.164 0.158 0.226 0.182
Emission Rate (assumes 24 hour per day operation) Ib/day 3.93 3.78 5.41 4.38

Method 5-BH.

- Furnace #4/PM Cales

1/5/2004 1:51 PM




APPENDIX B

SPECTRUM GLASS COMPANY PROCESS DATA



Spectrum Glass Process Data- Furnace 4 F Daytank Date; 11/24/2003
F4 Draw F4 Draw at | F4 Damper| F4 bumer| Fd/t Draw| Fd/t Damper| Fd/t burner| Baghouse| Qutlet Blower Drop across
Time at Hood Crossover - Positicn | Output % | at Hood Position | Qutput% | Temp. | Temp. |Frequency] Static Press. Bags {dp}
1A 0.40 0.60 Open 38 DFR DFR DFR 348 274 45.0 6.50 5.20
27 0.35 0.60 Open 34 DFR DFR DFR 348 274 45.0 6.50 5.20
3A 0.35 0.60 Open 38 DFR DFR DFR 383 279 45.0 6.50 5.30
4A 0.40 0.60 Open 0 DFR DFR DFR 379 289 45.0 6.50 530
5A 0.35 0.60 1/2 Open 40 DFR DFR DFR 350 27 45.0 6.50 5.25
BA 0.35 0.50 1/2 Open 49 DFR DFR DFR 349 271 45.0 6.50 5.35
TA 0.35 0.50 1/2 Open 50 DFR DFR DFR 348 269 45.0 6.50 5.45
BA 0.35 0.50 1/2 Open 52 DFR DFR DFR 349 269 45.0 6.50 5.50
9A 0.35 0.50 1/2 Open 47 DFR DFR DFR 348 267 45.0 6.50 5.50
10A 0.35 0.50 1/2 Open 51 DFR DFR DFR 348 269 45.0 6.50 5.50
1A 0.35 0.50 1/2 Open 53 DFR DFR DFR 350 269 45.0 6.50 550
12P 0.35 0.50 1/2 Open 56 DFR DFR DFR 349 270 45.0 6.50 5.50
1P 0.35 0.50 3/4 Open 100 DFR DFR DFR 349 270 45.0 6.75 5.50
2P 0.35 0.50 1/2 Open 100 DFR DFR DFR 350 273 45.0 7.00 5.50
3P 0.40 0.50 1/2 Open 100 DFR DFR DFR 350 270 45.0 7.00 5.50
4P 0.35 0.50 1/2 Open 100 DFR DFR DFR 349 27 45.0 7.00 5.50
5P 0.35 0.50 1/2 Open 100 DFR DFR DFR 347 270 45.0 6.90 5.50
&P 0.35 0.50 1/2 Open 100 DFR DFR DFR 349 269 45.0 6.90 5.50
7P 0.35 0.50 5/8 Open 100 DFR DFR DFR 349 266 45.0 6.90 550
ar 0.35 0.50 5/8 Open 100 DFR DFR DFR 349 268 45.0 6.50 5.60
op N/A N/A N/A NiA NIA N/A N/IA N/A N/A N/A N/A N/A
10P 0.35 0.50 Open 34 DFR DFR DFR 349 262 45.0 6.50 5.60
1P 0.35 0.50 Open 28 DFR DFR DFR 348 261 45.0 6.50 5.60
12A 0.35 0.50 Open 29 DFR DFR DFR 348 261 45.0 6.50 560
Average 351 270
Standard Deviation 6.7 57

Furnace No. 4 Sum 3-Noon

9 to Noan Avgs

1142472003

BH DP

Temp in °F

5.50

349




Spectrum Glass Process Recordings Date: 11/24/03
Inlet Drop Across Blower F2 Burner| F2 Damper F2
Time Frequency Temp. Bags (dp) | Static Press.| Output % { Position | Hood Draw

1:00 AM 37.4 213 4.90 7.5 100 1/2 Open 0.75
2:00 AM 38.2 226 5.00 7.5 100 1/2 Open 0.75
3:00 AM 38.5 225 5.00 7:0 100 1/2 Open 0.75
4:00 AM 38.1 234 5.00 70 100 1/2 Open 0.75
5:00 AM 35.1 230 4.10 6.5 100 1/2 Open 0.9
6:00 AM 36.6 212 4.50 7.0 100 1/2 Open 0.9
7:00 AM 37.3 191 4.50 7.0 40 1/2 Open 0.9
8:00 AM 36.8 176 5.00 7.2 17 1/2 Open 0.9
9:00 AM 36.7 202 4.80 7.2 19 Open 0.9
10:00 AM 38.6 264 5.00 1.2 45 Open 0.9
11:00 AM 38.6 270 5.00 7:3 49 Open 0.9
12:00 PM 38.9 273 5.00 7.3 45 Open 0.9
1:00 PM 38.6 263 5.00 1.5 0 Open 0.75
2:00 PM 38.5 240 5.00 7.5 0 Open 0.75
3:00 PM 38.2 229 5.00 19 64 1/2 Open 0.75
4:00 PM 37.8 238 4.75 1.5 45 1/2 Open 0.75
5:00 PM 37.2 216 4.75 7.5 46 1/2 Open 0.75
6:00 PM 35.4 211 4.25 6.5 49 1/2 Open 0.75
7:00 PM 36.0 210 4.25 6.5 45 1/2 Open 0.75
8:00 PM 36.4 208 4.25 6.5 49 1/2 Open 0.75
9:00 PM N/A N/A N/A N/A N/A N/A N/A
10:00 PM 34.5 214 4.00 6.5 100 1/2 Open 0.75
11:00 PM 35.1 216 4.00 6.5 100 1/2 Open 0.75
12:00 AM 34.8 206 4.00 6.5 100 1/2 Open 0.75

225 Average

243 Standard Deviation

Furnace No. 2 Summary

4 to 8 PM Avgs  11/24/2003
BH DP Temp in °F
4.45 217




APPENDIX C

MANUAL CAL CULATIONS & FIELD DATA



EPA Methods 1, 2, 3A, 4 & 5 Example Calculations

Client: SPECTRUM GILASS CoMPaNY
Location: Wooelinv i'lleJ WA
Site Location: #a Fumace
Run # 2
Date: L-24-0%
Nomenclature:
Ag = cross-sectional area of stack, ft.>
A, = cross-sectional area of nozzle, fi?
Bws = water vapor in the gas stream, proportion by volume
C, = pitot tube coefficient, dimensionless

Ib/Ib — mole)inches Hg )
(0 R finches H,0)
My = molecular weight of stack gas, dry basis, 1b./Ib.-mole

M; = molecular weight of stack gas, wet basis, 1b./Ib.-mole
=My (1- Bys+ 18(Bys)
JAP ~ = average velocity head of stack gas, /inches H,O
P, = absolute stack gas pressure, inches Hg
Puatic = static pressure of the stack, inches H,O

Pqqs = standard absolute pressure, 29,92 inches Hg
Qs = stack flow rate, dscth

K, = pitot tube constant = 85.49 fi/sec \/ (

© = sample time, minutes
Ts = average stack temperature, °F
Tee = standard absolute temperature, 528°R
Tsavgy = Average absolute stack temperature,’R = 460 + T
Vmsda = corrected meter volume, dscf
Vs = average stack gas velocity, ft./sec.
Vie = volume of water gain in the impingers, ml

1. Volume of metered sample gas at standard conditions:

AH = AT +@3= 21.60 inches Hg
13.6 13.6

vV — (Vm )(Tstd XPmeter XY)
OO (T + 460)Pa)

Pmetcr = Ppar +

(414 )528) 29.82 ¥ 0.9

42 )
\Y, = = 41.924
) ( 5.6 +460)(29‘92) T T dsef




Moisture Content:

Vw(std) = (0.04707 3/ gram wateerlc) 1 gram water = 1 ml water

Vi) =(0.04707 X 2277 )= [ 068S sef

B e Va(std)
ws T
Vasid) T Vngstd)
= . 0685 = ©.0249 water vapor fraction
YL oLRE + 41924
0,028 X Q0= 5 4% poistire
3. Molecunlar Weight:
Dry:
My =(0.44 * %CO) + (0.32 * %0,) + [0.28 * (100-%CO; -%0,)]
=(0.44*%( 40 y+(032*(20.0 y+028*(100-4-0 . 20.0 )
= 29.44 Ib/lb-mole
Wet:
My, =My * (1 = Bws) + [18 * (Bws)]
= (2944 ) * (1 - 2.0249) +[18 * (D.0249)]
=_29.1&  Ib/lb-mole
4. Average Velocity of Stack Gas:

Ts{avg) P
V.=K_ *C_* [AP P. =P, . _sStatic
L P p avg Mw *Ps ] bar 13.6
p,— 2477 4+ 052 _ 24913
- - 13.6

4]
—85. 0.4 x 0.265 - \b.OD
V, —85.49 % * \} e 243 ft/sec




as gr/dscf:

0.0154 = conversion of mg to grains (gr)
1/7000 = conversion of grains to pounds
M, = weight of particulate in mg

0.0154*M,  0.0154* 2 2

C. = = = Q.00 /dscf
T Vo | ALAE ¢
as gridsef @ 7% O;:
_ (C,asgr/dsef)*(209-7)  _ * 13.9
s (20.9 = Ozmvsnca) (20.9- )

= NA gr/dscf @ 7% O,

as g/kg

E = Emission Rate of particulate matter, g/kp
C, = concentration of particulate matter, g/dscm
Q.q = volumetric flow rate, dscm/hr

A = zero production rate correction, 454 g/hr for flat glass (per Subpart CC) [ e

| m

P = plass production rate, kg/hr é/ 5. 00 mﬁ\ !,;JD@ o [_—IE:T Ascvn_| i
E = (CsQua-A)/P = 0.0(30/dsem * |OHO dsem/hr - @ p/hed— WS 2er0 { ))
: (045, | ke/hr for tus caleptatioh
' Rlea dsem - [67.0dsem  bAME
hr M d
as Ib/hour: = (0140 dsChn
& (C, asgr/dscf)*Q,, 60  _ 0006 x A8 *60 o
: 7000 7000
=_ 0286 __ Ib/hour
as Ib/day
0.220 Ib/hr * hr/day = _©.85 Ib/day
5 W : - ‘;.v i
KA . 2496 tbs ox . LFA L x bOmin o 1045 =
nr qlass 2, 506 ian o MmN ny”

P' A LI O

%/bﬁ usirg Subpast CC aere pmmu-u‘o:n covvecfiol

0.01% gldsem x_I0140 Asemjhr = 4t br = 2 G licq
I & e




5. Stack Gas Volumetric Flow Rate (standard conditions, dry basis):

528 P &s acrm= (0.00 {4 « TA4T 7y LOmin = TTIO cdcfm
erd :[WJ(QS {#J(I_Bu's) SEC ns

29.92 T
0. =[§%}ﬂ_[§%}@_o 0U)= 5968 dscfin

6. Percent Isokinetic:

I= 100 ® Ai * Vm{std}
8* A/144 * Qg

I1=100* 1.41 * 4,974
68 *0.1269/144 % HREY

I=_949.12 percent

7. Total Particulate (Front-half & Back-half) Calculations:

0.0 g Filter

0. 00T g Probe Rinse Section

< .0 >g Acetone Blank ( 2 x 1000 g/mg/ mL) x mL sample volume
0. 00F) g Organic Section

e >g CH,Cl, Blank ( g x 1000 g/mg/ mlL) x mL sample volume
0. 0020 ¢ [norganic + Acetone Rinse Section

< 6.2 >g H,O Blank ( g x 1000 g/mg/ mL) x mL sample volume

< 0.0 >p Acetone Blank ( g x 1000 g/mg/ mL) x mlL sample volume
0. 0192 g TOTAL Particulate Matter x 10329 . 5.2 M

‘v“ﬂa



LKA VEKSE FULNL LUCA LIUN FUK CIKCULAK AND RECTANGULAR DUCTS

Oud Dusmeters Upseam fom Flow Distutiance * {Duslence Ay

Project No.:

414i% CoiD

OO0

Client: SJ':;@(; AT 6[655

Date:

HW-24-653

Sampling Location: Furvias

37

Internal Stack Diameter:

Nipple Length:

Total Stack Diameter:
Nearest Upstream Disturbance (A):

B%Lh

Nearest Downstream Disturbance (B):

Minkrum Number of Treverss Points

10

L]
T T T T T I
*ragre: urber It ter
Brctsnguar Stacky o Ducts
4 |
»
a
Hes
n
2 -
® Stack Diamemss 061 m34 )
[ sy Travm e Ot 17
w “From ol Any Ty of
Drstaece fiend Exparsion Corragem, oic |
Soack Dramweare » 0301 DEIm (1724 in)
o | 1 | 1 I |

3

Dl Demal

S

s Do st v ey b Plor Bt

T

onca” Distance B)
wom Pent af any T ypa (i wbance (Bend, Cenimeion, sic )

Rectangular Duct Equivalent Diameter Determination = 2 x L x W

Calculator: o
1 2 3 q 5
Location of Traverse Points in Circular Stacks
p:u:f:m ercent of stack diameter from inside wall fo traverse poini]
of Far Wall Number of traverse points on a diameter
Fraction of S to Outside 2 4 6 2 W f 12 f14 )16 |18 2|22
Travers Slack ID Peiit ) of Port
i 1) Stack s Nipple Nipple 1 6|57 | 44|32 26 {20 131614131 ]1a
Number 100 D Point) Length | (3+4=Pomt) 2 | 854 | 250 | 146 105 | 82 | 67 [ 57 | 49 | a4 | 39 | 35 | 32
i ' o-'z | 32,0 . ? 5,5 3 750 | 296 | 194 | 146 | 118 ) 99 | B85 | 75 | 67 | 60 | 55
4 933 | 704 [ 323 | 226 | 177 | 146 [ 125 | 109 | 97 [ 87 [ 79
2 . OBF iy 2.8 5 854 | 677 | 342 | 250 | 200 [ 169 | 146 [ 129 | 116 | 105
s R N ,_1 37 6 956 | 306 | 658 | 356 | 269 | 220 | 188 | 165 | 146 | 132
7 895 | 77.4 | 644 | 366 | 283 | 236 | 204 | 130 | 161
4 NFE w £, 55 8 968 | 854 | 750 | 63.4 | 375 | 296 | 250 ) 218 | 194
: 250 ; q.95 9 91.8 | 823 | 731 | 625 | 382 | 305 | 262 | 230
0 974 | 882 [ 799 1 71.7 | 618 | 388 | 315 | 272
6 BAL it (247 1 933 | 854 [ 780 [ 704 [ 512 [ 393 [ 323
Ll . oz 12 979 | 901 | 831 | 764 | 694 | 60.7 | 398
! §e |L{ 23.55 13 943 | 875 | 812 | 75.0 | 685 | 60.2
8 A5 L 2F35 1 982 | 915 | 854 | 96 | 738 | 677
g ) 9‘15 - '30 ) L} 5 15 95.1 | 89.1 | 835 | 782 | 72.8
3 16 98.4 | 925 | 871 | 820 | 770
10 &5y " 22.L% ) 956 | 903 | 854 | 806
n q 55 i 24,5 18 986 | 933 | 884 | 839
19 96.1 [ 913 | 268
12 b E) . 2 b.iz 20 987 | 943 | 895
- 21 965 | 921
2 989 | 945
14 23 968
15 24 98 9
16 Location of Traverse Poinfs in Rectangular Stacks
Number of traverse points on a diameter
s 2 a3 [al]s 6 |72 |8 [ s [10]n ] a
18 1 |2s0 {167 | 125 |00 | 83 | 70 [ 63 | 56 [ 50 | a5 | a2
2 | 750 | 500 | 375 | 300 [ 250 { 214 | 188 | 157 | 150 | 136 | 125
i 3 833 | 625 | 500 | 417 | 357 | 313 | 278 | 250 | 227 | 208
2 4 875 | 700 | 583 ] 500 | 438 | 389 | 350 [ 318 | 292
- 5 90.0 | 750 | 643 | 563 | 500 | 450 | 408 | 375
6 917 | 786 | 688 | 611 | 550 [ s0.0 | 458
22 7 928 | 813 | 722 | 650 | 591 | 542
23 ] 918 | 833 | 750 | 682 | 625
9 914 | 850 | 773 | 708
| 10 950 | 854 | 792 |
1 955 | 87.3
17 958




TRC ENVIRONMENTAL CORPORATION

- ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Sheet 1‘! of .:2
Client: Spectrum Glass Train Prepared By: Paul Clark
Facility: Woodinville, WA Impinger Weights Pitot Number and Side: Pl-A
Source: Furnace #2 Initial Final Weight gain Pitot Tube Cp: 0.85
Sample Location: Baghouse exhayst Imp # 1 7059 | o o Filter No.: HANLE)
Stack Diameter: 37 " @ Imp#2 6?2 B Tuw & Ambient Temp., °F: . 57
Date: 11/24/2003 Imp#3 5. F "m AR oot Bar. Pressure, In. Hg.: Z9TF
Run No.: . Imp #4 %—2* 30y Assumed Moisture, %:
Operator: Doug Tawne Imp #/Sl‘f 3B Gy o " Heater Box Setting, °F 248
Meterbox No.: 28579 Imp#6 Nozzle # / Diam., In.: GA-1/0.456
Meterbox AH@: 1.719 Total B2 Probe Length / Material: 5 Ft Eff. Glass
Y Factor 0.992 Probe Heater Setting, °F 248
Methed 5
Clock Time Orifice AH, Pump Temperatures °F
' Dry Gas Pitot, AP In. H,0 Vacuum, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min. Meter, (ﬂ") In. H,O Desired Actual [n. Hg Stack Probe Box Temp Cond Inlet Outlet Qutlet | Jumper
A e | e FH,.459 | 007 | 324 | 32 | 1.0 | jét (265 |25\ | M3 | WA | 5F |56 | AA | GA
2 o84 locd [ p821 259 | 7 lioy [ 255249 ] 493 4 | % ,
% K. £5,25 (00 B | 8 | 72 | |7 ] coe] H40 57 | & i
gl - Hezs| 25,76 lea | 352] 36 | & | i [ 7o | 252] 35 57 | 4 E
i e Seze |5 | ez [FREY 6.6 | de [ 247 [ 25V | ) Of | 51 !
el 25 | .05 O3 | 423 |[9%55 A (12 255 | 2o ] 43 5| 56 |
7 /9 | 9575 Ipt |36 (35| & |73 |55 295 o & 156 | |
; 174 | 45 ot 155 |55 | A 75 |92 |25 | 44 59 15 1
i I 79.06 ol |388 | 38 | 5 |/ |29 |55 | # e | o5t | |
A cZh | (01,76 | oes |97 | LE | B iz |24 |25 | 45 o | 5F | b
I 25 | W57 |eos | )78 | L8 | 5 |7 |22 | o | 5 Lo | 2T ‘L
2. 225 | 1657 O85 | 138~ | 461 5 | |fag |29 | @y | 1& 13 E
£ 01, 64F ! % N
Train Leak Check: Comments:
Before Test Q (4P F in E‘C\ Seconds at /_5 In. Hg.
After Test:©* [+ Ft' in (oo Seconds at 4 In. Hg.
Static Pressure
initia”  Final Port A
Pitot Tube Leak Check 3 © Inches H,O -5 Silica Gel Condition: Port A - Port B 3: ot
ORSAT Train Leak Check @ Inches Heg Port C Port D

IsoDataSheet with rmoisture, Page 1

TRC Environmental Corp.




TRT ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Date: HZd s Sheet < of L
Client: Spectrum Glass Run No.: 4
Facility: Woodinville, WA Sample Location: Frrmiivgies T B
Source: Furnace #2 Operator: T o i o
Clock Time Orifice AH, Pump Temperatures °F
Dry Gas Pitot, AP In. H,0 Yacuum, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min. Meter, (') In. H,0 Desgired Actual In. Hg Stack Probe Box Temp Cond Inlet Qutlet | Outlet | Jumper
5 | 1626 | 27 07 98 | g | 255 28 | A (05 |zsl2 | Zs) [ &4 | WA AN T WY I N
Z L5 | 1975 eosy | pak V2.8 1 & (e | 249 | Zeer | 45 | co | e t
2 35 |tz F ael |z 128 | & [ #g (esalevg [ g9z | 1 & | do |
H =74 St oA oyl 2.5 | 9.9 < o¥G | 247 5/ E ey eQ :
5 0 NL LB 008 | D | 2.6 | 4 i6G | 286 |70 | &7 | ot | 57 |
{ dz5 | A g7 leeptlafe 2o 1€ Tier (o9 [2o] (w2 |7 T & |57 [
7 P 121, 3¢ | S06 (D0 | Zde 5 | e [ S25 |21 | 5] gl | B i
& 4756 | 25 | SeT (DY | 265 55 |16 |24 1297 |75 | ] & | 57 :
I fo | 2565 |00 [SF | 2b | A5 | Y [T |2y5 (45 | 165 | ST E
o 74 | 7Ly £ (24 | 22| o (K= |oss |y |95 | 1 oo = | ]
J B v ey AR R AN A KL . 1 i !
IZ S75 | o2 Jowed |06 |25 (55 | (22 29 | W 1] 145 |, i
7o o | sd e > v
Towd 695494 HA{> Ave | 2825 1.5 58 .9
9]
Train Leak Check During Test: Meter Reading Comments:
Stop Restart
Before Test: Ft’ in Seconds at In. Hg. ft i
After Test: Ft in Seconds at In. Hg. ft f

IsoDataSheet with moisture, Page 2 TRC environmental Corp.



TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Sheet of s
Client: Spectrum Glass Train Prepared By: Paul Clark
Facility: Woodinville, WA Impinger Weights Pitot Number and Side: Pl-A
Source: Fumace #2 Initial Final Weight gain Pitot Tube Cp: 0.85
Sample Location: Baghouse exhaust Imp#1 Tewn T | T G| LT Filter No.: Yoot
Stack Diameter: 5717 & Imp#2 |raCly | 262 6| 7. Ambient Temp., °F: 58,
Date: 11/24/2003 Imp#3 ;?(‘ 3.5 e V] VA Bar. Pressure, In. Hg.: %17
Run No.: Py Imp#d4 [Svuf 20233 2.4 Assumed Moisture, %: o
Operator: Doug Towne Imp # 5 Heater Box Setting, °F: 248
Meterbox No.: 28579 Imp# 6 Nozzle # / Diam., In.: LAt oAse (4 (,  Hul
Meterbox AH@): 1.719 Total 22377 Probe Length / Material: 5 FtEFE. Glass
Y Factor 0.992 Probe Heater Setting, °F: 248
Method 5
Clock Time Orifice AH, Pump Temperatures °F
Dry Gas Pitot, AP tn. H,0 Vacuum, Filter Imp XAD Meter Meter Fiter Heated
Point 24-hr Min. Meter, (ft) In. H,0 Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Qutlet | Outlet | Jumper
Tl | ¢ i3vie o) (B Ry [A [Hel (2% (25 (U7 [TA [8T INS i [
- N 3G . 18w ) LM S ] bse S i | 29 (< L\ i e N t !
3 o Jadase | e | iua| yvol o d lee [ 249 [qua] ot | 53 e |
=) Ay 129, N1 N R )\ Pl Y ise | 1Sy [ 244a | w2 % Lo 158 ] l
S T BTN L T A T (V3 [ v avd [wR S N R e
4 ol mstpe |y Jtsel tse 8 Tawa a7 Jun [ § [ [ ~8 [ 7 T
B I\ 145 ol ] Lyl vse [ oM \WSL ey 3 b ! Ly NG {
¢ A LGS | ot Avel [y (240 97 43 SHl
e | w8 e | of L5z [ sc| [5e- | 2HE | 252 | 43 b | L&
- a5 [ e | ol [ o] 420 |56 |45 [ 20 [ 252 ] 45 (7 | g
N | W25 | of | 130 LF | %5 | 151 R (e | 43 £7 | £
: 2| iz £YS | £0F 52 | e q 15 255 |2ac | 43 & | 4
Son 11756 | 3 | 155 337
Train Leak Check: _ Comments:
Before Test:() o\ F t in (s Seconds at & In. Hg.
AfterTest: <<+  F£ in e Seconds at & In. He.
) Static Pressure
Initial Finat’  Port A
i Tibe o Gl [} Inches ,0  =&.9 Silica Gel Condition: Port A Port B
ORSAT Train Leak Check & & Inches Hg Port C Port D

{soDataSheet with moisture, Page 1

TRC Environmental Corp.



TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Date: il-Z2¢.0'% Sheet £ of 2
Client: P— Run No.: 2
Facility: Woodinville, WA Sample Location: Lo e = 7
Source: Furnace #2 Operator: L T e 4o
Clock Time Orifice AH, Pump Temperatures °F
Dry Gas Pitot, AP In. H,0 Vacuum, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min. Meter, (ft3) In. H,O Desired Actual In. Hg Stack Probe BOX.;LW Temp.PLﬂ Cond Inlet Outlet | Outlet | Jumper
By oo | 3o | 55 55F | Poq| 484 By | 5 | 197 | 2oc (2% | 28] WOA| pg | 62 | KA | XA
2 525 | 1664z | 006 | 429 | 15 | 7 |i5s | a8 2 |74 £5 | 651
5 26 | 158255 00F | 59| L5 | K | (%4 | 297 | 25z | 40 & | 51 |
Yy 375 | (459,975 | Co7 |nsiz| 150 | 4 | 756 | 755 252 | 40 g | 43 | |
3 90 Wl boe | 08 [ 172 | 142 | 45 [ 157 | 248 | por | oy 65 | 43 | ]
( 925 | 5970 | Lo | iS5 | 15 [ 45 |59 |28 [ 295 | 4 g | &5 | |
7 95 | j6.21C | 207 [ 15 | 5 | 4 |56 | 251 iol | 4 2 |24 ]
2 475 | #7550 | G | her | 1S A 56 | 297 [ 759 | 4 70 | £
7 X | s bx [ L0756 |20 | 5 | is5 |77k 1299 |4 71| &5
4 2.9 | e | 206 | Wqu | 34 | 45 | I [ SF |z | 2 I
/! 5 e lectlyze | 16 [ ys | sy 295 [0 | 95 145
(2 55 | 17595 |6 |, 97 | 2o | 5 | MH (245 | 2 7% 7/ | &5 |}
x| L0 | 17574 ¥ M
Aot d1L96d M3 A-w:} .52% 1547 3.6
Train Leak Check During Test: Meter Reading Comments:
Stop Restart
Before Test: Ft in Seconds at In. Hg. ft’ ft’
After Test: Ft' in Seconds at In. Hg. fia ft*

IsoDataSheet with moisture, Page 2 TRC Environmental Corp.




TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Sheet i of 2,
Client: Spectrum Glass Train Prepared By: Paul Clark
Facility: Woodinville, WA Impinger Weights Pitot Number and Side: Pl-A
Source: Furnace #2 [nitial Final Weight gain Pitot Tube Cp: 0.85
Sample Location: Baghouse exhaust mp#1 |87 9w .2 L% Filter No.: HoOLY'S
Stack Diameter: A %] Imp#2 | . 1.7 [;"-,z? Aol o Ambient Temp., °F: A5
Date: 11/24/2003 Imp#3 |[7TT.(p g G v Bar. Pressure, In. Hg.: ey P
Run No.: :5 Imp#4 (€35.0 PoE ; >, \: Assumed Moisture, %: il
Operator: . Doug Towne Imp#5 Heater Box Setting, °F: 248
Meterbox No.: 28579 Imp#6 Nozzle # / Diam., In.: G (AL O ST
Meterbox AH@: 1719 Total 22,79 Probe Length / Material: 5 Ft EfF. Glass
Y Factor 0.992 Probe Heater Setting, °F: 248
Methad 5
Clock Time ' Orifice AH, Pump Temperatures °F
Dry Gas Pitot, AP In. H;0 Vacuum, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min. Meter, (ft) In. H,0 Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Qutlet | Outlet | Jumper
il Vigsr | ¢ /76,449 | 2.5 | Leg [, | 2, 151 g6 | Zyp | o | KA | 45 | A5 | WA | uA
2 2S | LS |Aaey logs7 b2 3 L0 | zsr | v | v3 i E /5 ( 3
3 5 | 179 %0 | ped (088 SRS > 1 298 | 253 | o | (&5 | 4 !
Ui w25l igadcc 1604 [ peo] s ] 3 M1 | z4R 1 251 | & | Eg
4 e 122 .2¢e 6o A3 [y [y [448 (275 [ 59 | 4 ch | 45
£ 25 | 19383y [ WS s | od M2 vy ] 2a9 [y (€1 | Gy
7 /2 A ey o W3t wso | Y v | 24e (248 | A P | Ey
£ 725 |10 |eel [ iar [ ae [ 4y [ [240 [247 |42 S
i e RT3 een | 1A [yay |9 [iMe |61 23 | U2 RINEESY
1 225 | AL coalyagize |y MG 7N Rue | vt 2 jes
T 25 | 143,330 Q. A N\ | 2o G 1y 257 ] W3 1z | be
/2 276 et 8V [oew | 1sn] 20 | § [ |0 (75w [v3 72 | ée | |
g | g | B 147, 16 e N h
2. 3ol 30 lier qer lemen Trgu sy Ly 1Y 2153 248 [dd - e | e
Train Leak Check: Comments:
Before Test: £ i¢';~ Ft' in [‘(' Seconds at ‘S In. Hg.
After Test: C_{c¢y Ft' in WL Seconds at L In. Hg.
Static Pressure
Iniial Fina Port A
Pitot Tube Leak Check (& @V Tnches H,0 3.5 Silica Gel Condition: Port A {~' . Port B (3l e
ORSAT Train Leak Check @ Inches Hg PotC _  PortD

IsoDataSheet with moisture, Page 1 TRC Environmentai Corp.



TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00060 Date: R A Sheet . of 2
Client: Spectrum Glass Run No.: z
Facility: Woodinville, WA Sample Location: ,5:4,,1,,_:”. HZ
Source: Furnace #2 Operator: T _}?.;H—,\_,g
Clock Time Orifice AH, Pump Temperatures °F
Dry Gas Pitot, AP In. H,0 Vacuum, Filter Imp XAD Meter Meter Filter Heatad
Point 24-hr Min. Meter, (ft)) In. H,0 Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Outlet | Outlet | Jumper
2 o | Mhcee e s [Ny ] i 20 fan ] w3 [ RA | o [ o | g | kA
LS e TR Qe ] o [ [Ny | oby Tl [y 290 [ | [ [ 1 | e 1
Y 28 1 2opste |6 [0Sy | v T Ty [2ve [2e b s ¥V [0 [ To \
< e 1 FeA RN | T NS AN 9 ey [T [ gen G Lo |
WSy | 70 e | ) | AN AT | Y AR ENERET 1% | e | ]
" MY | 7efyy Se Lo e ] byl Loy el Wi | 25 [ 2972 ] vl 15 | Co ||
£ Wi |7ef. ey 8] Thyy RN N U A . T I ST K Y L7 |
Ze |0 ovey @00 [ Uz | ube ] 3y |ty [ 248 [ 201 | oy ~o o7 [
b s2y | A3 T O ke .52 L3 NESERCC| A S S Yy .7 1]
i Sy 12,2 o Ll Sy | 4 fpje] §2a7 2000 | 3 sl ) 1]
v iy 2, e [ Peee [l | wdo |9 [ud v S I 4 Rk I W
\ir\i\:\\ g L\ D B
1oL 41,713 |43 Ave, | 1487 46,0 9.3
7
Train Leak Check During Test: Meter Reading Comments:
Stop Restart
Before Test: Ft' in Seconds at In. Hg. fit’ ft’
After Test: Ft' in Seconds at In. Hg. ft’ i

IsoDataSheet with moisture, Page 2 TRC Environmentar Corp.



LHANCE 2hOWVigmacs by — WAl S L Y il i = COMMENTS:
; \ < . - . ] e
: & G L C Ry b\;ﬁ—L - SI'ZW"} : 060
—H—__————
Y, ‘ STATE ap 2 T O O &
Woedioy, e LA 96072 |1 >
PHONE (KEY CONTACT) SOURCE ID NUMBER & ¢ O e
= ® Y P # _
UV a(ag € Cle | a £
FROCESS EQUIPMENT i OPERATING MODE s | T < e o e
'&’LT L C \C)\%C.‘.' Fl;\r’m@“ ND‘P\M-’"L\ & |'-.3 C C s — o« 3 A
CONTROL EQUIPMENT OPERATING MODE ¢ 1O | Evd: b
B}/m %Cxﬁ\j&\ oS E t\}&m}v\&_\ 7
<
DESCRIBE EMISSION POIr{J“ :
5?@0\( ExWwaust :
f ‘ol ol ¢ Que*? = Sta. o3
nlp |2l elce
HEIGHT ABOVE GROUND LEVEL HEIGHT RELATIVE TO OBSERVER " -
50! sua 2C'  Ed e | e | o | o o
DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER 2| A & ol o
San ? 5 Ea F5 San Hc:f“'t'\,\ End Up,.—t—L\
ol ele o |
DESCRIBE EMISSIONS -
san (A= Ed  Clea “10 < 1S o Ek.{:}\_ \OZ6
EMISSION COLOA IF WATER DROPLET PLUME 1%
San ‘\JC‘»:\;{-Z..,EM ?*:\;C)a\.\é?_ Amached O N Detached O — =
POINT N THE PLUME AT WHICH OPAGITY WAS DETERMINED 1 |13 e——E—tmer R, B3R
i ™
sat Nl Dlu\,me Bd N "DL,:M-L L &G & 5{_0“.}.2 lzo7
DESCRIBE PLUME BACKGROUND 18 & ) o ¢
~art *Ovﬂ \l C/\D‘»\L‘lu (S’kY\E"-‘ PC*“’”\’\)! va\(ﬁld vl oo O
GROUY -~ S O
Sﬁﬂﬁ-ﬂfl\ %\At End i—ﬁjr\\f&]mhf Sm'h‘w tL Lo IE"dQ" \‘lIAatS\J O e e | o :
WIND sp = WIND DIRECTION - — :
San_ 7 - lb.mlf-m 5D mn’\z\ Stan End ale | © il
AMBIENTT’EMP WET BULE TEMP - -~ | RH, percert - - | = .
. o | o G | Fy ﬁl L AZOE
St ) A End AR NA NA = — e _Q
: z
Stack SOURCE LAYOUT SKETCH Deaw North Amow
with O 24
Plume
Sun’ 4 @ 25
Wind o
26
X Emission Point T
28
e — 29
30
OBSERVER'S NAME IPFHNT) —
Qbservers Position " )Clk CL\C.. < C ‘ Cuuaa
0 EFNERS SIGHA DATE 7
5 T W-24-05
OHGANIZATION
Sun Localidn e L TASS o WA &'M"\'C{,\ -
CERTFIE OATE
A~ TIONAL INFORMATION [‘ !
G e C ec.;\,, gﬁ‘ Pﬁc‘h':\'\, I
CONTINUED ON VEQ FORM NUMBER j::[: .




TRAVERSE POINT LOCATION FOR CIRCULAR AND RECTANGULAR DUCTS

Project No..__ 41613 Q0 - CooOoC

Client . n;wczd«r wva C’)\c\c)%

Dud Damerers Upsire am frem Flow Dislurban s (Ostance A)

0 03 10 15
T I T T

3
Highe HuTOer 1 far
Reroagua Socks o Duts

arbatce

Date: (=290 %

Sampling Location:_T-4¥ A ce. =4

4o

Internal Stack Diameter:

Nipple Length: 2: #5*

Total Stack Diameter: Hz2.75°

Nearest Upstream Disturbance (A):

k-1
20| Meanrenea
&
-
4
:
=0 L
a

: HordS
o 0
£EN -
2 16 Stack Dameer > 08 m{241n)
E (Vehoy Traw i Onig ”

0 = ram Point of Any Type of P

Dishabarce {@erd. Emarsion, Com csion, i)
Sack iametes = 030@ 0 61 m (1 2.24 ;)
oll | [ 1 1 L] L
7 ] F] 5 [ 7 1 3

Duct Dismolers Dowralraam fom Fow Distubance* (isance B)
trom Point of any Type Didturbance (Bend. Coalradien, sle |

Nearest Downstream Disturbance (B):

Rectangular Duct Equivalent Diameter Determination = 2 xL x W

L+W
Calculator:
1 z 3 4 5
Location of Traverse Points in Circular Stacks
PT"‘:"];':Fd ercent of stack diameter from inside wall to traverse point]
1
o?;ﬂ Wal;: Number of traverse points on a diameter
chli;rgf Traverse 1o Outside 2 4 6 3 10 |12 | 1416 |18 |20 ] 222
Travers Stacl Point of Porl
e Point (1) Stack (i x2- Mipple Nipple. 1 |16 {57 44 |32 |28 }21 (13 }i16 |14 f13]12] 11
Number 100 1o} Point) Length | (3+4="Point) 2 |ssalzso|1a6|105f 82 |67 | 57 | 49 | 44 | 39 ] 35 { 32
2 3 750 {296 | 194 | 146 [ 118 ] 99 | 85 | 725 [ 67 | 60 | 55
Lozt [ ypo| BY | 275] 3.9
4 933 | 704 | 323 | 226 | 177 | 146 [ 125 {1090 | 07 | 87 | 79
2 ObF 7.56 B 5,51 5 854 1677 | 392 | 250 | 201 | 169 | 146 { 129 | 115 | 105
; 6 956 | 806 | 658 | 356 | 269 | 220 | 183 | 165 [ 1456 | 132
N 1 7~ DL I A 0 R O 2 ¥ &
7 895 | 774 | 644 1366 | 283 | 236 | 204 | 180 | 161
4 T “ 1,68 1 91 25 8 963 | 854 | 750 [ 634 | 375 | 296 | 25.0 | 218 | 194
. ) 9 918 | 823 | 7131 | 625 | 282 { 306 | 26 0
5 250 ] ¢ 0.0 2.79 X
2 % 10 974 {882 | 799 | 707 {618 | 388 | 315 | 272
6 356 i 4. 24 Y i£.9% 1 933 [ 854 | 750 [ 704 [ 612 { 393 | 323
2 . 6‘{“' “ 2 5 _Z,é " ZEB 5( 12 979 {90 | 831 {764 | 69.4 | 607 | 398
= 13 943 | 875 | 812 § 75.0 | 625 | 602
i} 7 "
8 FE M B0 - 32,75 14 982 | sts | 854 | 96 | 138 | 677
’ . b 15 } 951 891 [ 835 ) 782 | 728
) ' 22.92) . 2861
P ; 16 o84 | 925 | 87.1 [ 820 | 770
10 ¥.1218 i 35.255 = 31,05 17 956 | 903 | 854 | £0.6
"-& - k i : R . R :
n ‘ /35 " 3732_ t b, D 18 985 | $3.3 | 884 | 839
B 17 19 961 | 913 | %68
1
12 Nkal t 3116 ' 4 l.q! 20 8.7 | 943 | 895
13 21 96.5 | 921
2 989 | 945
14 23 6.8
15 24 986 |
16 Location of Traverse Points in Rectangular Stacks
17 Number of traverse peints on a diameter
2 3 4 5 6 7 3 9 10 1 24
13 1 250 {167 {125 |wo | 83 | 71 | 63 | 56 | 55 | 45 | 42
. 2 {750 | s00 | 375 f300 {250 | 214|188 | 157 {150 | 136 | 125
1
3 833 | 625 | s00 | 417 | 357 | 313 | 278 | 250 | 227 | 208
20 4 875 | 700 | 583 | 500 | 438 | 389 | 350 {318 | 202
5 5 900 | 750 | 643 | 563 | s00 | 450 | 409 | 375
6 917 | 786 | 688 | 61.1 | 55.0 | 50.0 | 458
n 7 929 | 813 | 722 | 650 | 59.1 | 542
» g 938 | 833 | 750 | 682 | 625
9 944 | 850 | 773 | 708
24 10 05 | 854 | 792
n 955 | §7S
It gl
12 958




TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Sheet { of i
Client: Spectrum Glass Train Prepared By: Paul Clark
Facility: Woadinville, WA Impinger Weights Pitot Number and Side: Pl-A
Source: Furnace #4 Initial Final Weight gain Pitot Tube Cp: 0.85
Sample Location: Baghouse exhaust Imp#l |7 waks F2e & Filter No.: oy G
Stack Diameter: 4‘0 " ‘;D Imp#2 |57 | 707 ¢ Ambient Temp., °F: o
Date: 11/24/2003 Imp#3 Ty | YO Bar. Pressure, In. Hg.: 2677
Run No.: ! Imp#4 e o i Assumed Moisture, %: B
Ovperator: ~JMatt Ellie fiD A .__ir( Imp#5 Heater Box Setting, °F: 248
Meterbox No.: 28579 ‘ ‘ Imp#6 Nozzle # / Diam., In.: GA-7/0.456
Meterbox AH@: 1.719 Total 43-4‘ Probe Length / Material: 5 Ft Eff. Glass
Y Factor 0.992 Probe Heater Setting, °F: 248
Method 5
Clock Time Orifice AH, Pump Temperatures °F
Dry Gas Pitot, AP In. H,0 Vacuum, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min. Meter, (ff) In. H,O Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Cutlet | Cutlet | Jumper
Al oS | feuibus J10ed 1§29 W3 | ¢ Qo (st [z [ g | ] S | &y Phe |~
i Ty (643497 (owd [ Vs v S WY Je | ave] a3 S| ST
& ¥ 1935 67y oo | 13 |3 5 e e |23 | YO AR
. 147 e [C et |18 [ 3e oS Leo ] 148 ey [ Ss |85
- o 1938 e [ et T ] Ly S 717 | 2] ve | 458 SO S
' oo lAue iy (e (Va2 (W o[ v (213 [oeds [2a [ud 73 | vr
; S A4 e c e | w8 [ W3w | 5 127 | W1 271 | w4 57 |59
. N 943 237 Jo ot PAL2 | s S, 220 [ 256 [ 252 1 by N E |5
v | QU8 ool 1gad | oase [T [y |25 (2t v SRR
Lo (25 [ g Feo | oot | (yg | Lwe 5" 223 1233 (M| v | s
i) 7 | G908 e b2a |t 3 LAY 250 [2v+ [44 57 | 54
i Vo [449, Gl [ oed 22 ] eve| Ly | 2+(4 | 252 | Ay $Y | g
s 090 | do | S me S e L\,-,a% , _
S-V [es23l 1o 1S tacloen o Jeae | (283 e 179 (L a3 19y
Train Leak Check: Comments: / _ ‘
Before Test:{ wi Ft' in e Seconds at iy In. Hg. v { ZL{HWQA
After Test: & .o Bt in Lot Seconds at ? In. Hg.
Static Pressure
Initial Final Port A
Pitot Tube Leak Check e @ Inches H,O R e Silica Gel Condition: Port A Ir-lL, < PortB 12} _,
ORSAT Train Leak Check @f Cu Inches Hg Port C Port D

IsoDataSheet with moisture, Page 1

TRC Environmentat Corp.




TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

-

Project No.: 41613-0010-00000 Date: i ]?2-"! - Sheet 7 of <
Client: Spectrum Glass Run No.: 2 - |
Facility: Woodinville, WA Sample Location: i‘z.. | T
Source: Furnace #4 Operator: i \ﬁl CA i
Clock Time Orifice &H, Pump Temperatures °F
Dry Gas Pitot, AP In. H,0 Vacuum, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min. Meter, () In. H,0 Desired Actual In. Hg Stack Prabe Box Temp Cond Inlet Outlet | Outlet | Jumper
5T 2S5 14652050 |03 | pbelgbe ] © (24 124 | sl [ 2l [ s8] s | 204y
7 Ty ATk 1 o 119 L3o s | 2ae 1299 | 240 | 13 / 5.5 il / 7
o} 215 | Gvs . day .04 L9 W3¢ | oy [ 220 12393 I8 | M3 l Lo DG [
Ag 1991307 e [ 17a | vl | Ay 272¢ (UG | 240 ] d3 (ofo2 |4
; tas [ G99 ooe | Lol 116 | W30 w20 [0t | o | 43 Lo s }
! D lGeotdo | ed 196 [ L3e [ <hs [ 227 [299 [ 246 | Y4y e 157
8 (31 KON Yo SN YOS Y T W N O 5 W N e A O B VO Le | 57
Y So 196t o3 e e |1 | Ys | 7ae [ 26| 287 | Hd Go |0
fe 95 U 23206 ot b Lo [yl g2 1243 248 [ Hy (1 |52
i Ay 1494 25¢ O LT 30 Sy 7RSSl (LSS
(L 528 1afl Ve 3 | Pag |o4d | Y L2t gy 2o | ey | WK [ N/
£ oavy | (o | Ak K3 -
TOTM | 28 2492 H3 pve [ 1.25% 2236.5 56.5
Train Leak Check During Test: Meter Reading Comments:
Stop Restart
Before Test: Ft' in Seconds at In. Hg. i’ i
After Test: Ft in Seconds at In. Hg. i fi*

IsoDataSheet with moisture, Page 2

TRC Environmental Corp.




TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Sheet ] of €
Client: Spectrum Glass Train Prepared By: Paul Clark
Facility: Woodinville, WA ' Impinger Weights Pitot Number and Side: Pl-A
Source: Furnace #4 Initial Final Weight g_e‘:in Pitot Tube Cp: 0.85
Sample Location: Baghouse exhaust Imp # 1 704, 2| 725 5 Filter No.: oo @
Stack Diameter: 4‘0 i ¢ Imp#2 5",7/, 5| 7oy 5 ' Ambient Temp., °F:
Date: 11/24/2003 Imp # 3 7147 7/, Y Bar. Pressure, In. Hg.: 7 "T, ,(,ﬂ}
Run No.: i Imp#a |F2s2 | | G258y Assumed Moisture, %: Lf
Operator: Matt Ellis Imp # 5 Heater Box Setting, °F: | 248
Meterbox No.: 28579 Imp#6 Nozzle # / Diam,, In.: GA-7/0.456
Meterbox AH@: 1.719 Total ‘-}'5- 8 Probe Length / Material: 5 Ft Eff. Glass
Y Factor 0.992 Probe Heater Setting, °F: 248
Method 5
Clock Time OnficeAH, Pump Temperatures °F
Dry Gas Pitot, AP In. H,0 Vacuum, Fiiter Imp XAD Meter Meter Filter Heated

Point 24-hr Min. Meter, (ﬁa} In. Hzo Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Qutlet Qutlet | Jumper
AV Ioie (186 (3RS (GO A3 1.8 [y [RIF 294912951 Y9 [A/A 1S S A4

L ; 1Q7 [ 0 o 0 H Lo {b.S b g RISl Yyl o [S7T R

(<& 3 74.05C[0 oYlnazsta iy | M (29 Sl [ O [ SF 5D /

‘i 1.5 1995 35¢ [ a3GAGIGAGL ] Y [k [yqulrS [ 99 1 [ 153 [9)

% o T39S0 [0S RIS 1§ [ReIDhA8[osal A [ 1 1S9 (57

S5 1\ TReSH7.Ie PO CHABA6 [ 4 229 250256 F% [ | 160 |57

L \ 1S 929,398 ooy Trpw iy |9 Ry Jejo[ediilyr | | 160 57

5 D sEXP 97 Ry Nen [T3 T4 A [2se[2sdut [h el [59

' G g RO 2% |13 S QG JOC e[4S | | Jid |57

5 QS 7%6.30C o 43 3 |5 17 [25c]2K [45 Le |S% B

< 25 e (s KOSV T3 [ 5 [2i6 R[S [§S 3 [5% [ |

| / TasSAdLSec ey (1.3 J1.3 14 RIL [{50[B |45 3 16O | 7 |
‘_')-(-;113 r Y Lh’ j"Q I‘cﬁt? nll CJ\ m‘— P EK + L [N Lo N T T 7 MF—T”T
Bio T 13500019 [0 o310.721¢a% [ N[220 (= eSy [ 33 [ Tey e [/ ‘
Train Leak Check: ‘ e Comments: | | =gy !ﬁ.
Before Test: () OC | Ft' in [ C Seconds at ! D) In. Hg. ’ L ™
After Test: C.Ccs FE in 6O Seconds at 5 In. Hg. "u‘(:\ ?’f}:w QJ» TO\C)-..\

Static Pressure

~Initial - Final Port lq
Pitot Tube Leak Check % \@_ Inches H,O ~&,09 Silica Get Condition: Port A !) (2 Port B ﬁ {!‘

Port D

ORSAT Train Leak Check \@ @ Inches Hg Port C :
;RC Environmental Corp.

IsoDataSheet with moisture, Page 1




TRC ENVIRONMENTAL CORPORATION

- ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 02398-0040-00003 Date: 24-Nov-03 Sheet Z_ of Z
Client: Spectrum Glass Run No.: J
Facility: Woodinville, WA Sample Location: Fumac;#';Z baghouse exhaust
Source: Furnace #2 *| Operator: Bowg-Toume ) |, c IS
TRAIN METHOD: Method 5
Clock Time Orifice &H, Pump Temperatures °F
Dry Gas Pitot, AP In. H,O Vacuum, Filter Imp XAD | Meter | Meter Filter | Heated
Point 24-hr Min. Meter, (ft’) In. H,0 Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Qutlet | OQutlet | Jumper
D050 25 [09v0 Dax 097 0.1 1% [223 PTe [2od 1942 [#Albd [L0 ]| A'A
oL/ s ITaS e 0o e g hay 1isi (202192 Lo 6o |
5 7.5 I ASCG Je.05 e ™M [FAan] S P23 [2chR511Y9Y Lo 6O [y ;]
7 ¢ [T 109 (208 1125 113 |Y 225 [zsclzs il Y6 03 16l [ [
) \ 112 S TR0 [2oh 2N 1. 19 12070 [vSe 25 119 ¢ b [LY [
- \ 18 GY9%.0S5¢C e A (L s |8 [2<¢S [25C¢ 153145 L9164 % |4
S \ 7S 1199 550 [Geq 128 [t |9 [2:5 [2941253 | 4.3 et L
( e oo TS D3 RG 1I.1h ] Y |2l 7 ey (55 |97 LY [l il
3 225602 %5¢[0e3 16 AX[a 1959 21T [o5: [252 13 Gl |
2, 25 10e4y, 36 DO T3S |y (2 [23¢ 1759 |YY L < |
\ __ 2.5 [005 mz ocY L3I [(.5 [§ JZdi [25¢ [757 w |l fol )
LD 123G POy es —— T ]’ o l;’ —
e S ‘ el
\., // /
T T / i
T [l
I \\ / |
" ~_
// ” _\\\_
L —Tm| Z64g356 [AZ I PRTIE 0 3T~
Train Leak Check During Test: - Meter Reading Comments:
stop Restart
Before Test: .~ Ft in / Seconds at /  InHg /  ff /i
After Test: /;-‘ F in j/. Seconds at / In. Hg. ft’ f{ tr’

Spectrum #2, Data sheet Page 2

TRC environmentat Corp.




TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Sheet : of 2
Client: Spectrum Glass Train Prepared By: Paul Clark
Facility: Woaodinville, WA Impinger Weights Pitot Number and Side: Pl-A
Source: Furnace #4 [nitial Final Weight gain Pitot Tube Cp: 0.85
Sample Location: Baghouse exhaust Imp#1 02.2 | im0 Filter No.: {oanse
Stack Diameter: Imp#2 574 e - Ambient Temp., °F:
Date: 1142442003 Imp#3 ?OZ'-?— 2l g Bar. Pressure, In. Hg.: z_q, . 7']
Run No.: 4 Imp # 4 Fir, 7 ) € Assumed Moisture, %: ‘:f
Operator: Mart Ellis Imp#5 Heater Box Setting, °F: r 248
Meterbox No.: 28579 Imp#6 Nozzle # / Diam., In.: GA-7/ 0.456
Meterbox AH@): 1.719 Total 4.0 Probe Length / Material: 5 Ft Eff. Giass
Y Factor 0.992 Probe Heater Setting, °F: 248
Method 5
Clock Time Orifice AH, Pump Temperatures °F
Dry Gas Pitot, AP In. 1,0 Yacuum, Filter Imp XAD Meter Meter Filter Heated
Point 24-hr Min. Meter, (ft’) . H,0 Desired Acthal In. Hg Stack Probe Box Temp Cond inlet Outlet | Outlet | Jumper
Vle WX [CC BOO) ALY G.09 |, 113 Y JL20 [250 RYS | 4T [ AA 5% 157 A
E y (2 s e lsc e ey 3 13 |8 [l lzsel24s [ Y7 | ¢ |51 [EC i /
o 17 T35 Tl %5epaciDons N3 [~ Jezg RSO IVG T (6o [ v
- t 15 0l 535 1eeH i g i [ Y pee ascpyS iy |V Jed [T 4 g
£ | e Liy 3o |ocyi.qlis |H 122t (250 1247 [yy Gl e C v/
) L[5 RIS 90s [0 CHE._Y (3 [ 9 (ol 252 [dY7 [4g ¢ 2 |ec Y
¢ \ N5 [ULAaSeo o ey 2813 [Y |2 [57 1299 163 Lo |0 L/
T VDS J6i005C IC.CY G O [ 9 (226 1250 [29% 145 Ly o i
i | [0 JGdC 2% R OY {25 1S |9 221 125C | 5143 NS |
> [ [pesjegere B9y 1,503 [ 9 Kok [2N 5G4 62 kO /I
S 15 233w ey 6ARa1kAT] Y (206 [2561250 (47 (o AR
I Pl e Sse [CO3 8.8 ] 8 e |escieselyz | ] Jee |66 | / |}
Oreo ST 1 3C R 501 L Sftep Hor Pt cdhoude Lftp——T
0 et [0 [eSTIC € a3 0. 710 G Y 125 (eoc|25cT 42 be | g ll |
Train Leak Check: Comments:
Before Test{ 1 7' O FE i o g Seconds at ( 5 In. Hg.
After Test: (3. Ci_i. Ft' in > O Seconds at -) In. Hg.
.. Static Pressure
[niiEl Final Port o Y ; & / . A
Pitot Tube Leak Check @) RO) Inches H,0 — 3 O F / / Silica Gel Condition; PotA /2 ponB § [ LA
ORSAT Train Leak Check ©) Q) Inches Hg / ! / PotC s _ PoaD .

£
T

i £ !
IsoDataSheet with moisture, Page 1 . ‘TRC Environmental Corp.



TRC ENVIRONMENTAL CORPORATION - ISOKINETIC FLUE GAS SAMPLING DATA SHEET

Project No.: 41613-0010-00000 Date: L / 2_‘{ / 03 Sheet 2_ of z_
=

Client: Spectrum Glass Run No.:
Facility: Woodinville, WA Sample Location: Rev, heihe u’)c"*w-,uﬁ
Source: Fumace #4 Operator: DTELT.
Clock Time Orifice AH, Pump Temperatures °F
Dry Gas Pitot, AP In. H,0 VYacuum, Filter Imp XAD Meter | Meter Filter | Heated
Point 24-hr Meter, (1‘13) In. H,0 Desired Actual In. Hg Stack Probe Box Temp Cond Inlet Outlet | Outlet | Jumper
! 120 Of-f;) ¢P.5¢C Bo3 e Bhia 14 R4 RSoRYTES [ NAlle (60 | 4
1< Gl g6 koq (1.7 |13 Y b2y c9% S | [T Gﬁ | /
‘?.5‘ CHBOLl oy 125 (1.3 MR REVE RS O c—~ \ /
7 C 1031935 .o oo AT 4 2o [Sn s O 59 |\ 1/
7 125 032 7801009 (Ll tes |9 [22A [0 [25c iy Co 16 T 17
L 15 103,33 1309 [t el .25 1% (229 YT o0 % Le [eC | v 1]
4 15 |C 3785 od [1ze [L [ v 12796 [29% (855 [49 (e TV
¥ 20 ¢ e [oCy [vas [ x| U (276 (295 (253 (873 fef [l | L ]
: 2d51C%. o0 100 [ 176 [ 130 ] € [227 [24F [R5y 147 G < [\
L 25 1Gde e "?C"‘—\ i e | 4 J2w 1249 256 41 e \
( 2751Cu2. 30 (G u oanleqr [ 4 1272 [R5 R SG[HN S Y
tvd 11232 | 36 QU3 .tee - i
]
L~
..... L= [
i =l [ 1
i N | [ 1\
— R
o i _ R
_..-—""'—Fr‘-‘ R e I \
] - ¢ °r ;& ‘" ° [ T ™ -_""I'\\,‘ \
/ / .\\\\
e A 1193 220.3 Lo T 1
TrainTeak Check During Test: Meter Reading Comments:
. Stop Restart
Before Test:  .° Ft* in Iy Seconds at / In. Hg. / ft* o f
After Test: F£' in J Seconds at In. Hg. A.r'f) i ft’

IsoDataSheet with moisture, Page 2 TRC Environmental Corp.
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= c FIED BY DATE
A IONAL INFORMATION !( iQ ,'q‘.
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TRC

Method 5/202 Data Sheet-Gravimetric Particulate Analysis

Client Name/

Facility: Spectrum Glass Company

City/State: Woodinville, WA

Job No:

Analytical Balance |D NO.

Analyst: Paul Clark

41613-0010-00000

1121031038

[Run Identification " units |  Fumace#2cun#{ | Fumace#2run#? | Fumace#2run#3 |
Filter Analysis
Filter Appearance “
Filter ID il "LooGe oot oece 3
Filter Tare Weight g G387 G2 G 379}
Weight #1: Date/Time h‘"f"l/rllu g o _12i0 0. W10 RIEYET
Weight #2: DaterTime 2~ 11/CA3Y g e X L] RIS (. 15 92
Weight #3: Date/Time g = = —_—
PM On Filter |
Acetone Rinse Analysis
Dried PM Rinse Appearance
Any Loss? If Yes, Estimate Amount 1]
Sample Volume ml. 30 ~\ KL% 30
Beaker 1D EOA {3 ieY
Beaker Tare g Gl 2 S Ge, 5100 [ ATHNS
Weight #1: Datermime 1222 Jod| o (A TA Gl 5220 (11206
Weight #2: Datermime 17-13,[0AD g €6 . T¥e¥ LG 93 0 L1 1219
Weight #3: Datermimet1-13 | (L3¢ g Gl J¥e GL5340 (. ]
Weight #4: Date/Time g pr— —— —
PM in Acetone Rinse g
[Total Front-Half PM [ me | ]
Organic Fraction
Dried PM Appearance
Any Loss? If Yes, Estimate Amount a
Sample Volume mL | Fe-i{®) st fmed) a5 /1o 2o [ice
Beaker ID g £ <Y Yl
Beaker Tare g e (5, 1255 (.12t £ 9 15%¢
Weight #1: DaterTime | 213/ (oo g 25 . \17_2%:‘ 1.0 f;,“é L;g e1®
Weight #2: Date/Timej?-13 “Q\‘; g R ™ () 2S8S &u e 1l
Weight #3; Date/Time y. g Lo 1197 G 1 —
Weight #4: Date/Time g —— —
PM in Organic Fraction g
Inorganic Fraction Analysis
Dried PM Appearance
Any Loss? If Yes, Estimate Amount g
Sample Volume ml CER U w10
Beaker ID 514 5211 1o
Beaker Tare s (e G618 168.9934 i, Le 3
Weight #1: Datermime ‘472 forydh g TR 8 51313 L, 3yo
Weight #2: Date/Time 1, 15 g 1ol 96 3% Lad S50 L Gs 10
Weight #3: Datertime\t-25/ j,e5|| @ 109 9643 fod. 994 L (S 1o
Weight #4: Date/Time g ———— - -
PM in Inorganic Fraction g
Total Back-Half PM g
[Total FH & BH PM g |
QA/QC Check Completeness Legibility Accuracy
Specifications Reasonableness
Checked by: (sign) (print) Date:

(Lab Supervisor or QA Manager)




TRC

Method 5/202 Data Sheet-Gravimetric Particulate Analysis

Ciient Name/Facility:

Spectrum Glass Company

City/State: Woodinville, WA

Analyst: Paul Clark

Job No:
Analytical Balance ID NO.

41613-0010-00000

1121031038

[Run Identification

_" units l

Furnace #4 run # 1 |

Furnace #4 run # 2

Fumace #4 run # 3

Filter Analysis

Filter Appearance

Filter ID

leese

Filter Tare Weight

0,389

Weight #1: DaterTime ﬂ-'\ﬁ[ 3¢

1. 3851

Weight #2: DaterTime  \L-tLfeA3]

Q 385E

[

Weight #3: Date/Time

PM On Filter

['e BN =3 So gy =1 C=]

Acetone Rinse Analysis

Dried PM Rinse Appearance

Any Loss? If Yes, Estimate Amount

Sample Volume

Ho

“o

Ho

Beaker ID

ice

o

i

Beaker Tare

AR

(53005

Gl.o5

Weight #1: DaterTime 12-20/ersty |

(G 9060

Ls 390

1 ovE

Weight #2: DaterTime 13- zg!mq)

GG, G0
u-—"-

L3S0

Weight #3. Cate/Time

(1 o33

—————

Weight #4; DaterTime

PM in Acetone Rinse

[cofl fa i Tall T3 /i JY Cm

[Total Front-Half PM |

Organic Fraction

Dried PM Appearance

Any Loss? If Yes, Estimate Amount

Sample Volume

Ho { 15¢

Loliso

25 hive

Beaker ID

1eo

162

Beaker Tare

G, fodd

Gy. a3ty

(Y30

Weight #1: DatefTime 17 -

[ I T =151

Ly, a3y

61.2e40

Weight #2: DatelTime 13-

f_A) TER )

(s . 450

G _toYo

Weight #3: Date/Time{ 7-

G Yol

LS. UGS

Weight #4: Date/Time

—

PM in Organic Fraction _“

Inorganic Fraction Analysis

|Dried PM Appearance

Any Loss? If Yes, Estimate Amount H

Sample Volume

Hou

__3%¢

444

Beaker ID

1e3

e

28

Beaker Tare

(0%, 7125

He Q493

l“. 13107

Weight #1: Daterrime  VT-70 tioy

oG, 1128

i . oigs

1, 2235

Weight #2: DaterTime {113 (A3 Y

‘.l‘\c\\ F“:Sl-

Lo . ofinT)

TTAER)

Weight #3: DatefTime .3 G

———

Weight #4: DaterTime

N0.9697%

e

N

PM in Inorganic Fraction

@ ko fo ko fa fa

Total Back-Half PM

fi=1

[Total FH & BH PM

g

QA/QC Cheek

Specifications

Checked by:

(sign)

{Lab Supervisor or QA Manager)

Compicteness Legibility Accuracy
Reasonablencss

{print) Date:



TRC

Method 5/202 Data Sheet-Gravimetric Particulate Analysis

Client Name/Facility:  Spectrum Giass Company

Job No:

41613-0010-00000

City/State: Woodinviile, WA Analytical Balance |D NO. 1121031038
Analyst: Paul Clark
[Run Identification il units 1 2 Average |
Acetone Reagent Blank Analysis
Sample Volume mL o
Beaker ID tpl
Beaker Tare g (v 48
Weight #1: DatefTime ‘—f—%iiwm 9 <1250
Weight #2: Date/Time 11-23/{L,0 g Gy L9
Weight #3: Date/Time g e
Weight #4: DaterTime g
Acetone Blank Weight g
Wt./Vol of Acetone Blank mg/mL
CH,Cl, Reagent Blank Analysis
Sample Volume mL (Era
Beaker 1D Lof
Beaker Tare g (Y. oyiy
Weight #1: DaterTime -3/ a0 g P oags
Weight #2: DaterTime 1113 [1uo & g Gs™, o484
Weight #3: Date/Time g S
Weight #4: Date/Time g
CH,CI, Weight Blank g
Wt./Vol of CH,C!, Blank mg/mL
DI H,O Reagent Blank Analysis
Sample Volume mL oo
Beaker ID NS
Beaker Tare g lo. Lo
Weight #1: DaterTime  \1-22 forsy g Vo, o4k
Weight #2: Date/Time {313 !oﬁ;"u g WO . 1049
Weight #3: DatefTime g
Weight #4: DateTime g
DI H20O Blank Weight g
Wt./Vol of DI H,O Blank mg/mL
QA/QC Check Completeness Legibility Accuracy
Specifications Reasonableness
Checked by: (sign) (print) Date:

{Lab Supervisor or QA Manager)




TRC

Method 5/202 Data Sheet-Gravimetric Particutate Analysis

Client Name/Facility:

Spectrum Glass Company

Cily/State: Woodinville, WA

Analyst: Paul Clark

Job No:
Analytical Balance 1D NO.

41613-0010-000C0

1121031038

|Run Identification || uiits | Fumace#zrunC-i |  Fumace#4runc-1 |
Filter Analysis

Filter Appearance

Filter 1D oS Heos 9
Filter Tare Weight g (o Sk G Y3
Weight #1: Date/Time n-v«[uza g 0. 18 -e 0. 3o
Weight #2: DaterTime 17 01 J 43 g ¢, 394dn 0. 2962
Weight #3: Daterrime g . ——
PM On Fiiter N

Acetone Rinse Analysis

Dried PM Rinse Appearance

Any Loss? If Yes, Estimate Amount g

Sample Volume mL 30 £

Beaker ID lod £t
Beaker Tare g [(EEREEN (8. %70
Weight #1: DaterTime\ 212 /‘—71"‘; g LY. 158 LY . J150
Weight #2: patermime V1-13 [ @S] ¢ (5. 2359 (7. 15y
Weight #3: Dateﬂ'imel?'ulilbu| g Ly 3%, (8. 905¢
Weight #4: Date/Time q — ———

PM in Acetone Rinse g

[Total Front-Half PM I ma | |
%anic Fraction

Dried PM Appearance

Any Loss? I Yes, Estimate Amounl g X i
Sample Volume ml 15 [2e0 Y5 free
Beaker ID g Ly 13
Beaker Tare g (AT LY (s etz
Weight #1: DaterTimeé 2.~ [ () g 0. 959712 L5 . 6210
Weight #2: Dalaﬁime\\*i%iﬁ:q N | (G 5SS L o8 M
Weight #3: Date/Time g — =
Weight #4: Date/Time g

PM in Organic Fraction " 9

Inorganic Fraction Analysis

Dried PM Appearance [

Any Loss? If Yes, Estimate Amount g i

Sampie Volume mL Yo 47 8
Beaker ID { 1ol VG
Beaker Tare | 104,432 4, 1350
Weight #1: DatefTime (-1 [A5Y] g 1. 098¢ e NRA L
Weight #2: DaterTime {173 ;o‘i\‘u g oS . (999 TCHRE Y]
Waeight #3: DalefTime \. -] - g 119 1000 i 4 oY
Weight #4: DaterTime g e —

PM in Inorganic Fraction g

Total Back-Half PM g

{Total FH & BH PM g [

QAMQC Check Completeness Legibility Accuracy

Specifications Reasonableness
Checked by: (sign) {print) Date:

(Lab Supervisor or QA Manager)




APPENDIX D

EQUIPMENT CALIBRATION INFORMATION



APEX SOURCE TESTING EQUEFRIENT
INSTRUMENTS

f& o

‘S-TYPE PITOT TUBE CALIBRATION SHEET
Reference USEPA Reference Method 2 (40CFR60, App. A, Meth. 2}

PITOT SERIAL# P1-A CALIBRATION DATE: 30-Oct-03
PITOT TYPE: BAROMETRIC PRESSURE: 759.00 mm Hg
STD. PITOT TYPE: STATIC PRESSURE -40.6 mm H.C
Cpistd): BLOCKAGE %: n/a
CALIBRATED BY: CORRECTION FACTOR:
SIDE "A" CALIBRATION
Pstd P(s} DEVIATION
RUN NO. mm H,0 mm H20 Cp(s) Cp(s) - avg.Cpis)
1 19.4 26.4 0.849 0.001
2 19.4 26.4 0.849 -0.001
3 19.4 26.2 0.852 0.002
AVERAGE 0.850
SIDE "B" CALIBRATION
Pstd P(s) DEVIATION
RUN NO. mm H0 mm H,0 Cp(s) Cp(s) - avg.Cpis)
1 19.4 25.6 0.8618 0.002
2 19.4 25.8 0.8585 0.001
3 19.4 25.8 0.8585 0.001
AVERAGE 0.860

AVG. ICp (A} - AVG. Cp (B}
Standard Deviation A =
Standard DeviationB =

OVERALL AVERAGE

ACCEPTANCE CRITERIA

-0.0058

0.0019

0.0p12

must be less than or equal to 0.01
must be less than or equal to 0.01
must be less than or equal to 0.01

If each of the above criteria are met the overall avg. Cp (Side A or Side B) may be used.

rdance with the US EPA Method 2 standards.

| certify that the above pitot tube was tested in
See the Code of Federal Regulations, Title 4p/Pat 60, Appendix A, Method 2, Hem 4.
Signature , Date /ﬂ-..]!- ﬂj

[




TEMPERATURE DISPLAY CALIBRATION

Meter Console Number: 28579
Reference Calibrator Make: ALTEK
Operator: M. Ellis

Pretest

Thermocouple |Reference  {Meter

Number Temp #1 temp Criteria
T.C. #1 100 100 0.000
T.C. #2 100 101 -0.179
T.C.#3 100 101 -0.179
T.C. #4 100 100 0.000
T.CH#5 100 100 0.000
Thermocouple |Reference |Meter

Number Temp #3 femp Criteria
T.C.#1 300 300 0.000
T.C.#2 300 301 -0.132
T.C. #3 300 301 -0.132
T.C. #4 300 300 0.000
T.C#5 300 300 0.000

22TC Serial No.: 10931602
Date: 2/1/03

Thermocouple |Reference |Meter

Number Temp #2 {temp | Criteria
T.C.#1 200 201 -0.152
T.C. #2 200 202| -0.303
T.C.#3 200 2021 -0.303
T.C.#4 200 201] -0.152
T.C#5 200 201 -0.152
Thermocouple |Reference [Meter

Number Temp#4 |temp |Criteria
T.C.#1 400 399| 0.116
T.C.#2 400 400{ 0.000
T.C. #3 400 400{ 0.000
T.C. #4 400 399] 0.116
T.C.#5 400 399 0.116

Criteria: Percent differense between the Reference Tempature and the Average Tempature
can only be + or- 1.5% R.

Equation:

(Ref. Temp. + 460) - (Temp. Reading + 460) X 100

(Ref. Temp. + 460)




SAMPLING NOZZLE CALIBRATION

Diameter {in.) Calibrated Caliper | QA Check
Date Nozzle No, a c Average (DN) By No. |if DN is OK
\ofmfa [ Gh-2 0.1 | o1 | 650 | o)y PIc cer | Toen
6A-3 e o |0 | 0.2 P5¢ (£ |7
GA-Y 0% | 0S| 00| 020 e ey | beJ)
GA- G 03 | 53| 0% | .39 o1 Cey | Tx.0)
GA-7  lpMst | 0.45¢ | o.USL| ©, 4 T cel ,
ep-Q 0.530 | 0530 | 0530 | 0.530 o CEl | xn
Go-1 ey | oMY | o.Me | 61Uy Prc e) |
&3 10210 |02 | Q2w | 0.210 rd CE) | T
CBN 06200 102y | O28 | 0263 oic ce) | iz
GAS  10.339 10334 (034 | 0334 P5T. Cel | Des7
Cé-G  |oYoy [0.M02 | ©HOB | OMOT s CE\ | T
&7 O.uug | Oy | oM | 0448 Pre C2l_ | 157
Q10535 |0.525 | 0525 | 5.525 PIC CED J
Ge-1 oM [0 |04 | 659 Pre CEL | T¥S)
GC-3 1023 |023 oAy | 023 o |cey |
GLY (0245 |0.265 {0ALY | O.2A 214 et | xs)
L6 loMw [0.%8 | OMOL | oMoo O1C cei | Der7
GL-7 |poun [oM47 [ ouu] | 0.4 %18 ce) | e |
-8 05 |05 04 | 0530 oz lesy | X7
QAaQC gthKEd E»‘_y: ';3C)7 Each diameter measured to 0.001in.?
ale:

Nozzle number shall include material designation:
G=Pyrox glass Q=Quartz $S=Sltainfess stes! T=Teflon
Three diameters must be measured and recorded.

Nozzle Calibrations

High to Low < 0.004 in.?
Data set complete?

~

TRC

10/28/2003



TRC

STANDARD OPERATING PROCEDURE

THERMOCOUPLE CALIBRATION FORM (for TRC SOP AM-103)

ASTM Thermometer Serial No.: 5374

Thermocouple Calibrator

Make: Model: Serial No.:

Operator: QJ\ (\ek Date: ] ,/U/ L

Pretest: Posttest: X

Thermocouple | Reference Temp. Criteria | Reference Temp. Criteria
ID Temp 1, °F | Reading 1, °F | Criteria Met | Temp 2, °F | Reading 2, °F | Criteria Met

to Ll

Db L2 Lo 63 4/“ 15| =

Moo GJ7 (_;-'; (’3 -~

Do ¢3 L3 ll

1 . o

Coboe et | (3 (Y

lep £ar | €3 L2 v |

Thermocouple | Reference Temp. Criteria| Reference Temp. Criteria
D Temp 3, °F | Reading 3, °F |  Criteria Met | Temp 4, °F | Reading 4, °F | Criteria Met

Criteria: Percent difference between the Reference Temperature and the Average Temperature
can be only + 1.5%°R.

Equation: [(Ref. Temp. + 460) - (Temp. Reading + 460)] x 100
{Ref. Temp. + 4860)

Figure 1. Thermocouple Calibration Sheet

Calibration — Temperature Display and Sensor
Procedure No: AM-103

TRC Controlled Document

Revision: 00

QAIQC Check By: T S aZe S Tne
Date: * .  °
T Ot o
Page 5of 8

Effective: 01/11/02
For information Only
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INNOVATIVE CALIBRATION SOLUTIONS

620 B0yt Burkor Court
TOU FREF: 1 -Rdé-A8a-50 25

Vioeno ity s (0001 1244
BAY: RAT-FE]

xad wwtw InnoCalbolutions . com

NIST-TRACEABLE CALIBRATION CERTIFICATE

Catalog Number 17006-03
Cellificote Reference Mumber 4145105-00-1
Purchase Order Numhbher JAASLAND72403

Unil Under Test 1: 08003-53

Descnplion: Erico ASTH Glass Thermuomelee; range 1¥
- H9F; Lolal imersien, 379 nun Letal lengih

Suriial Numlbser 1: 5379

Equipment Condition: USED

TRC ENVIRONMENTAL CORP
19501 144TH AVENUE NE

D 700

WOODINVILLE wa

Certificate
Comploted

for: 98072

InnoCat certifics that the calibration of the histed units, used pracedure number MWIE-1 700008 wilh equiprient
traccablo to thi Nationat Institute of Standards ang Tachnalogy (NIGT), and the Lest was performed o acourdonce
with ANSI/NCSE 7540-1, 160 17025.

Caubrapon o shown (he squepment 1o e nt watt manfaclurar insarances lisled on tha naxt page

Actual uncadaintias svallabia unan raquast

Manufacturer Function Performoed
Burns tngimeering

Erlco/Harl

Flatinurm Besistance Probe

Temperature Indicator

Calibration Standards Used |

Model Number Serial Number Due Date
3945 403541 10/30/03
850 155 1L711/03

= & o o i
Lab Technician; 321 MDQ/L tév-c%—-‘z—_-_—".—\h

Date Completed: 07/25/2003

Issue Date: 07/25/2003

Recelved Date: 07/21/2003

Thus cenificae shsli nof be Eorecvesd eccep: @ Rl and regues wotter apuravad fropy inhooCal
* Resuts cele shown releles arvy to gbave hslow wemiss

Page 1 of 2




INNOCAL"

INNOVATIVE CALIBRATION SOLUTIONS

625 Fost Bankar Cour - Yerenn Uil ings 00811844

TOLe FIREE 1-345-084-8020 ¢ vAX 8422470950 ¢ wowew imnnfalfokificos cam

NIST-TRACEABLE CALIBRATION CERTIFICATE

Catalog Number  17006-03 Cerilficate Reference Number 4145105-00-1

Instrument Tolerance

[tmit 12 4.1 scale division

Equipment "As Found" Equipment "As Left"
Measuared (n: Test Points  Reading Deviation  0.0.T Test Polnts  Reading Deviation
SR o T IR e b RS RRE 320 0185
54.903 g5.4 0.097

CUgARRS M gag 0,088

L3 Note *4* Check mark unaar thie O O T oxean mdcales e squgment lsbut Of Tuleange.
This certificale was performed under the climaie cantroiied fab conditions of- 20 °C 57 %RH 995 mbx

fAddltInnal Comments:

l

This cenficate 8R! nol e repmduont! 708N I full 3 IS Walen JEvOed froen oo e,
' RESuiIs ata showt rales aaly M ahave isisd dems)

Page 2 of 2




EMISSION MEASUREMENT CENTER
APPROVED ALTERNATIVE METHOD (ALT-011)

ALTERNATIVE METHOD 2
THERMOCOUPLE CALIERATION PROCEDURE

INTRODUCTION

In EPA Method 2, EPA recommended the use of an extrapclation technique for
a simplified, post-test, thermocouple calibration procedure uging a two
point calibration: (1) ice bath and (2) boiling water. Because of the
inherent accuracy and precision of the thermocouple within #1.30F in the
range of -320F to 25000F, the two-point post-test calibration procedure may
be replaced with a single-point check.

A single-point calibration procedure that checks the operation of a
thermocouple system within +1.0 percent of the absolute measured
temperature is all that is necessary to check the system for the presence
of disconnected wire junctions, other loose connections, or a potential
migcalibrated emf readout. A system that performs accurately at one
temperature ig expected to behave similarly at other temperatures.

Therefore, an alternative to the Method 2, two-point, thermocouple
calibration can be used and the procedure is as follows:

ALTERNATIVE POST-TEST AND RECOMMENDED PRETEST CALIBRATION PROCEDURE

After each test run series, check the accuracy (and, hence, the
calibration) of each thermocouple system at ambient temperature, or any
other temperature, within the range specified by the manufacture, using a
reference thermometer (either ASTM reference thermometer or a thermometer
that has been calibrated against an ASTM reference thermometer). The
temperatures of the thermocouple and reference thermometers shall agree to
within +20F.

A crimp in the connecting wires or crossed lines that change the location
of the reference junction will affect readings. Check the continuity of
the thermocouple by subjecting it te a change in the temperature (e.g..,
removing it from the stack or touching an ice cube). This step will also
check for loose connections and reversed connections {noted by a wrong
change in the temperature).

To ensure linearity of the measurements, it is recommended that the emf
meter be originally calibrated against a NIST traceable or a comparable
voltage source at several points covering the range of intended use, e.g.,
0, 500, 1000, and 20000F.

REFERENCE

L. Shigehara, R.T., E.W. Stewart, Kenneth Alexander, "Simplified
Thermocouple Calibration Procedure", Entropy, Incorporated, contained
in the EMTIC TSAR Library.

Prepared by Michael K. Ciolek, EMC EMC ALT-011
EMAD, OAQPS, EPA June 21, 18%4




PRETEST METER BOX CALIBRATION

[Meter No. 28579 Callbration Test Metar (CTM) Date: 2127/2003
||Pbar: 30.03 SDGM Serial No.: 971654 Operator: M. Ellis
=2 :
0.5 :
1500 |5 81 N  otod07 ]
i 3 ; 6.100 66.00
3 : - 75.75 0.998500 0410
o o By e . = I3 = e
r = i s b 3
3.' 2 E". L P 3 3 s 7‘.';: ut : 2 5 YO ! ~ 1
¥ De 1.0 201.745 86 | 72 [ 913per o BT
= 88 7] 67
» = . _ 89 75 ; - L. 88
- ¥ 15.00 210.420 89 75 921.506 66
£ i L LN S| S |
] 8.400
1.5 215.287 88 76
5z i,
3 Sy SN S S | | S, .
i B 15.00 225.978 92 N 936.602 69 |
5k 3 10,691 10370 69.00
I = oy . i 0.998500 0.692
: e P | A = . ¢ =0
; : e ote . o £ & O
3 =i Wo SR In 5= | 57 V0t 50 F 2 "Volume o9 = > i | L
: 20 2 229880 O ~ s40392 | 88
= < M . ;- 5
: | PR N . i plomy i s _ 8
5 15.00 _ 242460 (8 [ 78 952305 69
= 12.280 11913 69.00
AV _ 86.50 _ 0.998500 0.795
':. = 2FILR 5,2 = 2
E E | =7 “Volume®: E Out_ “Ei Vel
‘1,, 3.0 | 280552 89 T4 __ 870382 88
i B T e
g TS o .82 75 .
§ 15.00 275.482 92 75 984 962 69
et S — e =P sl e i
i 14,930 14.620 60.00
ey B2.50 0998500 0.975
t S dH : |
Acceptable Tolerances: 1 0.5
Y = +/- 0.02 from the average 2 10 -0.0015 1.743
dH@ = +/- 0.2 from the average 3 15 0.0003 1.722
4 2.0 0.0041 1.733
5 3.0 0.0036 1.743
Average Average 0.9918 1.719
PASSED PASSED
Pre test cal

Customer Focused Solutions




POST TEST METER BOX CALIBRATION

|SDGM Serial No.:

1.0
15.00
2 8.507 8.426 63.00
5 i 6983 1= 0995000 0.570
10 7
15.00
8.580 B.464 63.00
72.63 0.989000 0.573
1.0
15.00
B.642 8.503 63.00
= = = 73,75 0.999000 0.576
Acceplable Tolerances:
Y = +/-5% of Prefest Y 3 2
Pretest Y- 5% 0.942 1.0 1.0012 0.0007
Pretest Y 0.892 1.0 1.0007 0.0002
Pretest Y + 5% 1.041 Average 1.0005

Post lest cal template

TRC

Customer Focused Solutions




APPENDIX E
PROJECT PARTICIPANTS



PROJECT PARTICIPANTS

Spectrum Glass Company

Mr. Larry Witsell, Glass Technologist
Ms. Sherry Van Mondfrans, Environmental & Safety Manager

Puget Sound Clean Air Agency (PSCAA)

Mr. Fred Austin, P.E., Source Test Engineer
Mr. John Schantz, Inspector

TRC Environmental Corporation

Mr. Wesley D. Snowden, Senior Program Manager

Mr. Paul Clark, Field Team Leader / NW Air Measurements Manager
Mr. Doug Towne, Sample Team Member / Project Manager

Mr. Matt Ellis, Sample Team Member

Ms. Judy Aasland, Report Preparation and Senior Project Assistant
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YAKIMA REGIONAL CLEAN AIR AUTHORITY
NORTHWEST OPACITY CERTIFICATION
CERTIFICATE OF COMPLETION
PLUME EVALUATION TRAINING

EPAREFERENCEMEMODS _ YES " )
CERTIFICATE NO —— - WA-897-23

NORTHWEST OPACITY CERTIFICATION
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YAKIMA REGIONAL CLEAN AIR AUTHORITY
NORTHWEST: ‘OPACITY CERTIFICATION
CERTIFICATE OF COMPLETION
PLUME EVALUATION THAINING

DOUG TOWNE

EPA REFERENCE METHOD 9 YES .3

CERTIFICATE NO _—_1490

EXPIRATION DATE __ 3/ 11 / 2004

BEARER'S SIGNATURE
PRO%RA%OOHDINA’ gﬂ

NORTHWEST OPACITY CERTIFICATION
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